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PEOFESSOR TYNDALL, F.R.S., etc. 

• (^8ee the Portrait) 

This distinguished man of science, the present Professor of 
^atural Philosophy at the Royal Institution, was born atLeighlin 
bridge, county Carlow, Ireland. His name sufficiently indicates 
that he is of English descent. His father had a ruling taste for 
religious subjects. He was a great reader of Chillingworth and 
other protestant writers, and Dr. Tyndall’s earliest intellectual 
culture consisted of exercises on the dpetrines of purgatpry, in- 
fallibility, transubstantiation, and the invocation of saints. Pro- 
fessor TyndaU’s father, though poor, was a man of singularly 
independent mind, and his last words to his son wore those (tf 
Wolsey to Cromwell: “ Be just and fear nothing.” Dr. Tyndall 
was at school from his earliest years till 1839, the first portion 
of his education being received at a school near his homo, where 
he imbibed a taste for mathtimatics. 

In 1839, when he left school, he became, at the instance of 
Lieut., now Gen. Wynne, R.E., an assistant in a division of the 
Ordnance Survey, whore ho made himself a good trigonometrical 
observer, and a draughtsman of maps, distinguished for the 
accurate character of his work.* He was afterwards engaged on 
various railways in the North of England, preparing maps and 
sections. In 1 847, finding railway work unpromising, he accepted 
an appointment as teacher in Queenwood College, Hampshire, 
where farming, engineering, surveying, agricultural chemistry, 
aiivi such useful subjects, Were taught. Hero he became ac- 
quainted with Mr. Frankland^^ who was afterwards appointed 
Professor of ChemTstiy'ld tlio Royal Institution. In 1848 they 
quitted England together and repaired to the University of 
Marburg, in Hesse Cassel, being drawn thither by the fame of 
BunsgiLas a teacher. 

Dr. Tyndall’s first scientific paper was a mathematical essay 
on Screw Surfaces,” but he first attracted the attention of tho 
English scien^fic world by a paper upon “ The Magneto-Optic 
Properties of Crystals, and the relation of Magnetism and Dia- 
m;igiu*tism to Molecular Arrangement,” published jointly with 
Prof. Knoblauch in the Philoso’phical Magazine for 1860. In 
1861, after a short sojourn in England, he returned to Berlin 
to pursue his studies in the laboratory of Prof. M agnus. Here 
he finished an investigation on ‘‘DiamagneO^'nari^ Magne.- 
ciystallic Action.” The saifie year he returned to London, 
whore he made the acquaintance of ^raday^ w ho conceived a 
strong liking for him, which never dieJout.” 

In 1852 Dr. Tyndall was elected a Fellow of the Royal 
. Society. He gave his first lecture at the Royal Institution on 
Friday evening, February 11, 1863 ; and, in June follpwii^, he 
was unanimou^ Elected Professor of Natural Philosopay to 
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the Institution. After his appointment he devoted hipiself 
specially to the examinution of the newly-discovered force of 
Diamagnetism, including the question of Diqmagnetic Polarity, 
aiid the influence of pressure in producing magno-crystallic 
phenomena. In 1855 he published, in the Philosophical Trans- 
actUmSt a memoir “ On the Nature of the Force by which 
Bodies are Repelled by the Poles of a Magnet,” in which an 
exhaustive comparison is instituted between parahiagnetic ai^ 
diamagnetic phenomena. This paper was chosen as the Bakerian 
lecture for the year. In a paper entitled ” Further Researches 
on the Polarity of the Diannignetic Force,” and by means of an 
apparatus devised by the celebrated Wilhejm Weber, he removed 
the lagt published objections to tKo^'docjtrino of diamagnetic 
polarity, and next applied the doctrine to the explanation of 
all the phenomena exhibited by crystals in the magnetic field. 

From 1856 to the present time he has visited Alpine regions 
every year, once in company with his friend Prof Huy lev. In 
the course of these excursions he studied the plienomena pre- 
sented by glaciers ; he ascended Mont Blanc tliree times ; 
scaled most of the Alpine 'p^]^;7hnd in 1860 and 1862 made 
two attcinptS'tD Tench' t^^ summit of the Matterhorn. In the 
second attempt he was stopped by a precipice at a height of 
14,200 ft. Next, ho not only succeeded in reaching the top of 
the Matterhorn, but made a complete passage ovt^r the mountain, 
from its southeru to its northern base. In April 1868. ho, in 
company with Sir Joh n Lubbock, ascended Vesuvius when fhe 
mountain was in partiareniptibii, and during a short c^essation 
ift the discharges from the crater managed to got a peep down 
the central tube of the volcano itself. - - 

His Swiss journeys have not been without their scientific 
results. To the Philosophical Transactions Professor Tyndall 
has coutributod a series of memoirs on the physical proper- 
ties of ice, and on the structure and motion of glacitjrs. Ho 
has also treated the subjects of Alpine life and glacial phe- 
nomena in a separate volume, cntitletl The Glaciers of the Alps, 
This volume has been since followed hy two others on the samo 
subject. 

Dr. Tyndall possesses, in rfn eminent degreo^the faculty of 
making his ideas plain to others, in clear, simple, and striking 
language, backed, at the lecture table, with brilliant exjieri- 
ments, which constitute a part of the teacher^s text. During 
Professor Tyndall’s term of office at the Royal Institution his 
researches in the laboratory have been principally in relation 
to thojphenoinena of radiant heat. Within eight years he con- 
tributed eight elaborate memoir;^ on this subject to the Philo-^ 
Bophical Transactions. When he began these researches the 
whole realm of gases and vapours was supposed to he outside 
the roach of experiment in reference to radiant heat. But in 
his first memoir, published in 1861, Prof. Tyndall established 
not the existence of absorption and radiation in gases and 
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vapours, but also their reciprocity, proving, moreover, that be- 
tweon various gaseous bodies differences of absorption and radi* 
atlon existed far greater than those manifested by solids and 
liquids. Probably the discovery in connection with this subject, 
whjcn is 'destined to boar the most importc'int fruit, as i^nnctft- 
ing physics and chemistry, is the striking difference yianifested 
between elementary and compound bodies as regards their radiant 
and absorbent power. It was this discovery which led him sub- 
sequently to try the element iodin e in a state of solution, and to 
find in it a filter competent toTntercept with marvellous sharp- 
ness the visible radiation of the sun and the Electric Light, 
allowing the invisible to pass freely. 

In 1862 Prof. Tyndall published his second memoir “ On the 
Absorption and Ravliation of IIcjA by Graseous Matter.” Here, 
among ot]l\er results, wo haA’^e announced tlm discovery of dy- 
namic radiation and al)sorj)tion, and the description of a method 
of determining the radiation and absorption of gases and pours 
without any source of heat external to the gaseous body itself. 

In 1863 he published a third memoir “On the Eolation of 
Eadiant Heat to Aqueous Vapour.” Subsequently to Prof. 
Tindall, but, we believe, independently, Prgf. Magnus published 
a memoir “ On the Absorption of Radiant Heat by Gases.” As 
far as his researches went they confirmed the results of Prof. 
Tyndall, except as regards the action of aqueous Auipour. In 
1863 Prof. Tyndall published the first edition of a work 
entitled Heat Considered as a Mode of JHotion, in which he 
endeavoured to render the dynamical theory of heat accessible 
not only to scientific students but to all cultiAvited persons. The 
work has been exceedingly successful, a fifth edition being now 
called for in this country, and translations of it having appeared 
in French, German, and Russian. It has also been rtspublished 
in the United States. The work contains abstracts of his own 
researches. 

In 1864 ho published his fourth memoir “ On the Radiation 
and Absorption of Heat by Gaseous and Liquid Matter,” proving 
that gaseous films not more than one hundredth part of an inch 
in thickness exhibited a measurable absorption, examiuii^ the 
sifting powers of gases on radiant heat, and extending nis re- 
searches on dynamic radiation. In the same year he published 
his fifth memoir, entitled “ Contributions to Molecular Physics,” 
which was the Hakeriau lecture for the year. At a perfectly 
dark focus, formed by means of the iodine filter &bove alluded 
to, platinum foil was raised to incandescence, yielding all the 
colours of the solar spectrum. This rendering of invisilde heat 
visiblo^Professqr TyuduU.h called calorg s c euce." ' Tn ajpaper on 
“Luminous and Obscure TTadratioTT,” piiblished in the Philo- 
sophical Magazine for Noveml>er 1864, and in a memoir on 
“ Calorescence,” published in the Philosophical Transactions for 
1866, these subjects are fully treated: In the course of these 
experiments ho proved*that the eye may be placed in a focus 
sufficiently intense to raise platinum to redness, without ^ny in^ 
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presfiion of light, and ivithout injury to the eye. In 1866 he 
also published in the Philosophical Transactions a memoir on * 
th6 influence of colour and mechanical condition upon radiant 
heat. He there defined and qualified the experiments of F^ank- 
lin, pianng, among other things, that wh^te .badi<)a- he i'ar 
radiant heat th^ black- pnes. In 1865 
Professor Tyndall deliTered and published the Rede lecture be> 
fore the Uuiversity of Cambridge, and the same yejir the honor- 
ary degree of LL.D. was conferred on him by the University. 

In 1867 he published a volume of lectures on Sound, which has 
already been translated into various foreign languages ; and in 
1868 a tract, entitled “Farjwiay as a Discoverer," in which he 
has endeavoured to make clear to the world the achievements of 
his renowned predecessor. , 

Professor Tyndall next investigated the chemicaj action of 
light upon vapours, and, in connection with this subject examined 
the physical constitution of the sky. Ry the condensation of 
.\ vapours of various kinds into particles so small that their dia- 
, meters are measured, not by tens of thousandths, but by hundreds 
! of thousandths of an inch, he succeeds in producing a blue which 
equals, if it does noj transcend, that of the deepest and purest 
Italian sky ; and this blue exhibits all the effects of polarisation 
which have been hithertosobscrved in skylight. 

[Wo have selected and abridged the preceding details from 
the masterly biographical sketch of Dr. Tyndall which appeared 
in the second section of the Royal Institution Pfipers which 
were printed in the Engineer for Jan. 15, 1869. We continue 
them from the Institution Proceedings, and other sources.] 

Mr. Spottiswoode, Treas.R.S., id his able discourse on the old 
and new Laboratories of the Royal Institution (of which an 
abstract appears at page 114 of the present Year Book of Facts) 
says: “Of Fariiday’s successor, John Tyndall, I am greatly at 
a loss to speak. In this place his presence seems so near us, his 
thoughts so subtle, his words — even when rung back to us from 
those busy cities far away on the other side of the Atlantic — 
80 familiar and yet so stirring, that it behoves us that ours 

t should be wary and few. Few me'h have brought so large a 
burthen and bulk of contribution to the common stock of know- 
ledge j but still fewer have inspired in their hearers so strong 
love, such ardent enthusiasm, for the subjects of his research.” 

Mr. Spottiswoode then refers to Dr.’ Tindall’s first thirteen 
papers, which were printed in the Philosophical Transactions. 

“ In these he established the important fact that if the various 
gases be arranged in order according to their power, first of 
radiating heat and secondly of absorbing radiant heat, the order 
^11 be the same in both cases. He further proved that the 
ehief absorbing action of our atmosphere on non-luminous heat 
18 due to its aqueous vapour. He applied his discovery to the 

^ explanatioa of many meteorological facts: e.g. the great daily 
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Tange of the thermometer in dry climates ; the production offnost 
at night in the Sahara ; the cold in the table-lands of Asia, &c. 

** He discovered also the means of separating the invisible 
from the visible radiations, and proved that in the case of the 
electric light the former is no less than eight times as n^er^l 
as the latter. He also made the daring experiment of^acingj 
his eye at a focus of dark rays capable of heating platinum to) 
redness. 

“Since 1866 his attention has been largely occupied in ex- 
amining the action of waves of high refmngibility (instead of low), 
as an explorer of the molecular condition of matter. 

“ In this investigation one obstacle to be overcome was the 
presence of the floating matter in the air. The processes of 
removal of these particles became the occasion of an independent 
research, branching out into various channels ; on the.one hand, 
it' dealt with the very practical problem of the preservation of 
life among firemen exposed to heated smoke ; and, on the other, 
it approached the recondite question* of spontaneous generation. 

“ He subjected the compound vapours of various substances 
to the action of a concentrated beam of light. The vapours were 
decomposed, and non-volatile products were formed. The de- 
compositions always began with a blue cloud, which discharged 
perfectly polarised light at right angles to the beam. This 
suggested to him the origin of the blue colour of the sky ; and 
as it showed the extraordinary amount of light that mav be 
scattered by cloudy matter of extreme tenuity, he consitfered 
that it might be regarded as a suggestion towards explaining 
the nature of comets. 

[Mr. Spottiswoode then exhibited the polarisation of light 
scattered by small particles suspended in the medium traversed 
by a beam from the electric lamp, employing for the purpose 
the chromatic effects due to the circular polarisation of quartz.] 

“ His volume of contributions to molecular physics in the 
domain of radiant heat, which contains only his original inves- 
tigations on this subject, would alone suffice to show what is 
doing in the laboratory of our Institution. 

“ If we compare him to Faraday at the same time of life, he 
has still’ many years of intellectual energy, the conversion of 
which into its scientific equivalent may, perhaps, be effected: 
within these walls.” 

The Year Book of Facta ^ 1859, p. 289, contains a letter “from 
a most earnest and philosophic investigator of the glaciers of 
Switzerland,” and describing the ascent of Monte Bosa without a 
guide, addressed by Prof.TI^ndall to Prof. Faraday, but too long 
for quotation here. “ A Swijjfs Mountain Climber ” remarks upon 
this aspent : “ From my knowledge of the difficulties of scaling 1 
Mont Blanc and Monte Bosa, the dangers of the latter exceed 
those of the former, but to reach the summit of Monte Bosa 
alone is a feat of daring and strength never heard of.” 

The Year Book of Factat 1860, p. 147» contains Prof. 
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dall's paper, written after spading a night upon the summit, 
“ On the Establishment of Thermometric Stations on Mont Blsruc,” 
communicated to the British Association. 

The Year Book of Facts^ 1868, p. 116, contains a paper by 
Prof. TBmdall on “Sounding and Sensitive Flames.” The sound- 
ing of Thydrogen flame within a glass tube had been noticed by 
Dr. Higgins, and the subject had been investigated by Chladni, 
Faraday, Wheatstone, and other philosophers ; and the jumping 
of a naked fish-tail gas flame, when near flaring, in response to 
musical sounds, was noticed by Lecomte. Prof. Tyndall’s lecture 
was an expansion of these discoveries. , 

The Year Book of Facta^ 1872, p. 37, contains Prof. Tyndall's 
lecture delivered at the Royal Institution, upon “The Scattering of 
Light,” which was, in point of fact, a discourse upon Domestic 
Water Supply. Having established that, the visibility of the 
track of a beam through water depended upon particles, by 
which the light was scattered, Prof. Tyndall examined, by means 
of a concentrated luminous l^eam, samples of the water supplied 
to their customers by the various London Water Companies. 
The turbidity revealed was, in every Ciise, sufficient to make the 
audience regafd water as a very undesirable beverage. This 
paper explains the water supply jitdded by the English chalk 
formation as of the greatest attainable purity, copious in 
quantity, and easily accessible for the supply of the metropolis. 
Its hardness can be removed by Clark's process, and it can be 
delivered almost free from organic impurity, and perfectly soft. 

Quite recently Prof. Tyndall delivered at the Royal .Institu- 
tion’ a discourse on the Acoustic .Transparency and Opacity of 
the Atmosphere, and followed it up by submitting to the Royal 
Society an elaborate paper “On the Atmosphere as a Vehicle 
of Sound.” Ho first referred to the great loss of life and 
property at sea during foggy weather, and said that earnest 
men had in consequence endeavoured to establish a series of 
Sound Signals sufficiently strong and powerful to afford warn- 
ing and guidance to mariners. The lecture embraced the results 
of observations which Prof. Tyndall, in conjunction with the 
Elder Brethren of the Trinity House, had made from the coast 
of Kedt. Two stations were established at the South Foreland, 
and instruments, including powerful steam whistles, trumpets, 
a hteam syren, and guns, wore placed there, the effects of which 
were noted by observers afloat. The experiments commenced 
on May 19, 1873. and continued to the spring of the present 
year. They embrace the investigation of the agency by which 
sounds are quenched in the atmosphere, proving the principal 
of these be the. irregular admix^ire of transparent aqueous 
vapour with the air. This mixture produces what Professor 
Tyndall calls cusouatie clouda on days of perfect optical trans- 
parency ; while the investigation demonstrates that on days of 
the densest fog the air may, to an extraordinary extent, be 
transparent acoustically. In the presence of these facts the 
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connection hitherto supposed to exist between the optical and 
acoustical clearness of the atmosphere entirely disappears. 

These acoustic clouds are never absent from our air, and it f 
is they which, drifting between the observer and the source ofl 
sound, produce the variations of intensity observed Imevery-jl 
body in the case of church bells, not only from hour ^ Hour butj 
from minute to minute. 

Through tile melting away of those invisible acoustic clouds, 
a sound listened to on July 3, at 2 lAiles’ distance from the 
South Foreland, would have augmented forty-fold in intensity 
between the hours of 2 p.m. and 7 p.m. On the other hand, the / 
visible clearing of the atmosphere from ordinary fog is fre-/ 
quently accompanied by*tbe generation of acoustic clouds which! 
render the medium highly impervious to sound. 

The sound refused transmission by those acoustic clouds is t 
sent from them by reflection in echoes of extraordinary strength ( 
and duration. These echoes require no visible clouds, as sup- | 
posed by Arago, for their production ; they are returned to the | 
observer, when he takes up a proper position, from absolutely j 
invisible walls. A second, for example, after the syren begins 
to sound, the aerial echoes strike in as if from a band of 
trumpeters suddenly established ‘ in the air, and afterwards 
moving rapidly away. About 20,000 blasts have been blown 
from the syren ; a still greater number from the horns ; while 
many hundred shots have been fired from the guns. The aerial 
echoes varied in strength and durations, but they were never 
absent, whatever might be the condition of the air. 

In April last year Prof. Tyndall read to the Royal Institu- 
tion “ Some Observations on Niagara,” in which he observes 
that there was little accuracy in the estimates of the first obser- 
vers of the cataract.” Startled by an exhibition of power so 
novel and so grand, emotion leaped beyond the control of the 
judgment, and gave currency to notions regarding the water^fall 
which often led to disappointment.” 

Prof. Tyndall then records the history of Niagara from 158fi, 
the date of the first printed allusion to Niagara. In 1721 Charle- 
vois states the result of his observations : “ For my part^ after 
examining it on all sides, I am inclined to think that we cannot 
estimate it less than 140 feet or 150 feet” — a remarkably close 
estimate. At that time, viz. a hundred and fifty years ago, 
it had the shape of a horse-shop, and reasons are subsequently 
given for holding that this has always been the form of the 
cataract, from its origin to its present time. 

** As regards the noise of the ciitaract, Charlevois declares 
the accounts of his predecessors — ^which, I may say, are repeated 
to the present hour — ^to be altogether 'extravagant. He is per- 
fectly right. The thunders of Niagara are formidable enough 
to those who really seek them at the base of the Horseshoe Fall ; 
but on the banks of the river, and particularly above the Fall, ^ 
its silence, rather than its noise, is surprising. This arises, in ’ 
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I part, from the lack of resonance ; the surrounding eonntiy being 
; Rat, and therefore furnishing no echoing surfaces to reinforce the 
shock of the water. - The resonance from the surrounding rocks 
causes the Swiss Beuss at the Beyil’s Bridge, when full, to 
tbundec more loudly than the Niagara.’" 

. The Observations ” extend to seventeen pages of the Boyal 
Institution Proceedings. The descriptive details are very 
interesting, the main obiects being the correction of errors and 
the substitution of right views for opinions hastily formed. We 
have only space to quote Prof. Tyndall’s conclusion : 

“We may say a word regarding the proximate future of 
Niagara. At the rate of excavation assigned to it by Sir 
Charles Lyell, namely, a foot a year, five thousand years or so 
will carry the ^prseshoe Fall higher than Goat Island. As the 
gorge recedes it will drain, as it has hitherto done, the banks 
right and left of it, thus leaving a nearly level terrace between 
Goat Island and the edge of the gorgp. Higher up it will 
totally drain the American branch of the rivei*, the channel of 
which in due time will become cultivable land. The American 
Fall will then be transformed into a dry precipice, forming a 
simple continuation of the cliffy boundary of the river Niagara. 
At the place occupied by tho fall at this moment we shall have 
the gorge enclosing a right-angle, a second ‘ whirlpool ’ being the 
consequence of this. To those who visit Niagara a few millen- 
niums hence I leave the verification of this prediction. All that 
can be said is, that if the causes now in action continue to act, 
it will prove itself literally true.” 

Besides his original memoirs, which have been collected in 
two volumes, entitl^ respectively “ Kesearchcs in Diamagnetism 
and Magne-crystallic action,” and “ Contributions to Molecular 
Physics in the domain of Biidiant Heat,” Professor Tyndall has 
published the following works, some of which have been already 
referred to; — “ The Glaciers of the Alps “ Heat as a Mode of 
Motion ; ” “ Lectures on Sound ;” “ Lectures on Light,” delivered 
in the United States ; “ Fragments of Science “Faraday as a 
Discoverer;” “Hours of Exercise in tho Alps;’ “The Forms 
of Water and “ Notes on Light and Electricity. 

At tne last Oxford Commemoration he received the honorary 
degree of D.C.L.; which is a significant proof of tho growth of 
liberal ideas in that great seat of learning. 
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TBff CIBCVIJLR IBOir-CLAO ** POPOFTKA. ROVOaOBOD/* FOB TUB 
IMPEBIAL BUSSlAtr NAV7. 

(jSee ViffTiette.) ^ 

About three years ago, the accompanying design wa^ submitted 
by Admiral Popoff to the Imperial Russian Admiralty, with the 
object of obtaining a ship of small dimensions jtrhich should 
carry an armament of a few guns of the heavier class, be capable 
of steaming at a speed snfficiei^t for all purposes of coast defence, 
and at the same time be well^protected by armour-plating. The 
principle of the design is, that in comparison with ships of 
ordinary form, circular vessels have greater displacement with 
tlie samp weight of hull, and therefore increased means for pro- 
tecting the water-line with a strong belt of armour, the decks 
with thick plating, and the guns with a strong armoured breast- 
work ; thus insuring, in accordance with modern principles, the 
highest amount of safety for ship and crew. The great advan- 
tage of circular form is that it enables a vessel to be built of 
small draught of water, with the greatest displacement as com- 
pared with weight it is possible to give her. From this account it 
is evident that the present idea of a circular vessel has nothing in 
common with any project of the kind which has hitherto appeared, 
but is, in fact, an extraordinary development of the principle 
carried out by Mr. Reed in the British Navy, of shortening ships 
for the purpose of obfeiining hardiness and reduction of weight, 
and broadening them to increase the displacement. 

Fopoffka Novogorod was launched in Mjiy last, in the pre- 
sence of the Grand Duke Constantine, to whom, as High Admiral 
of the Fleet, and to Admiral Krabbe, Minister of Marine, belong 
the credit of aqfepting the design, and ordering the consteuction 
of this vessel in accordance with it. 

The extreme diameter of the hull of the Novogorod is 101 ft., 
her draught of water, with all weights ,on board, 12 ft. 6 ins. ; 
to which draught must, however, bo added the. depth of the 
longitudinal false keels. Her displacement is 2,491 tons. 

The form of the midship (and of any radial), sectionals as 
follows : the bottom is circular and flat, and parallel to the low- 
water line, with a diameter of 76 ft. ; and from the turn of the 
bilge round the bottom the sections are cun ed, ascending in the 
form of quadrants of circles where semi-diameters are equal to 
the depth of the vessel. The framing of the hull is composed 
of a network made of radial frames and circular stringers, plated 
both outside and inside. The armour extends 1 ft. 6 ins., and 
4 ft. 9 ins. below the lpad-\fater line ; the plates beir^ placed 
upon a compound backing formed of T. Hughes’ patent hollow 
giraers, 7 in. deep, with the spaces between and within them 
filled with teak. Hollow girders are ri vetted to the plates behind 
the armour in two thicknesses, and are supported from behind 
with strong frames, forming continuations of the deep beams of 
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the upper de<dc ; seTen hollow girders are equivalent in resisting 
power, to two additional inches of armour ; thus, the thickness 
of solid armour-plates is reduced to 7 ins. instead of 11 ins., so 
that superiority in the material of which the solid armour-plates 
ai^made is secured, and at the same time good support is afforded 
l!b the arm<pir from behind, and the strength of the ship increased. 

The upper deck beams run radially, and are connected with 
circular earliogs. The protective deck plating is 2^'' thick, and 
is worked in three thicknesses. In the centre of the ship stands 
the breastwork 30 ft. 9 in. in diameter, and 7 ft. high. The 
breastwork is open at the top, to allow the guns to be fired over 
it e» barbette, thus facilitating accuracy of training and giving 
an all-round fire. Two 11 in. 26-ton guns, firing prqi’ectUes 
(660 lbs. Hussian weight), with a charge of 91 lbs.* (Kussian 
weight), are mounted on separate platforms which can be moved 
independently, or together when it is required to point both 
guns at the same time on one object. For that purpose there is 
a hollow cylinder in the centre, which serves as a scuttle, 
through which powder, shot, and shell may be taken within the 
breastwork, and forms the axis round which each of the plat- 
forms, with its carriages and guns,'rotatos. The rollers on which 
the platform rests move in two concentric circular paths, the 
motion being regulated by a special circular brake, which will 
Stop the guns at any moment. 

The engines for propelling the ship, six in number, each of 80 
nominal horse power, working in the aggregate up to 3,000 
indicated horse power, giro motion to six independent screws, 
having parallel shafts placed in a longitudinal direction. There 
are two principal reasons for this arrangement : First, the 
draught of the ship is so small, that with fewer screws the 
large engine-power could not be developed ; an4 secondly, the 
ships which are made to depend wholly on steam, as the motive 
power, should be provided with as many independent engines 
as possible, in order to reduce to a minimum tho chance of break- 
ing down so aa to stop their action. 

The ward-room and captain’s cabins are placed inside the 
highept superstructure built over the armpured deck, in the 
foropaVt adjoining the breastwork. All openings in the deck are 
provided with armour-covers, and when these are closed the ven- 
tilation is maintained in an ofiicient state by forcing large volumes 
of air through the bottoms of the breastwork, and distributing it in 
all directions inside. Steam-fans are employed for this purpose. 
The materials were all prepared at St. Petersburg, and were 
sent by rail to Nicolaef, and there put together. The results of 
the trials, both as regards speed aqd other performances, have 
given great satisfaction to the Bussian authorities. 
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THB BBSSBMBB CHANNEL 8TBAMBB. 

The ships proposed hy Mr. Bessemer and Mr. Eeed will 
Induce the disagreeable features of the Channel pas^ge to a mini- 
mum. They will be so swift as to make the time s^ent upon the « 
sea as short as possible ; and they will possess qualities which will 
insure them great steadiness among the waves they will meet. 
The vessels are double-ended, and are propelled by four' large 
paddle-wheels, two at each side. The ends are kept low for the 
purpose of reducing the motions produced by the action of the 
wind and of the sea; and the middle portion is made sufficiently 
high to enable them to steam at a great speed against the worst 
seas they will have to meet. A rudder is fitted at each end, with 
mq^ns for locking, so that the ship will be able to steam in either 
direction, and will not require to be turned round in harbour. 
The great peculiarity of these ships is that each will contain a 
large saloon, designed by Mr. Bessemer, suspended in the middle 
of the ship in such a way that it can be moved about a longitu- 
dinal axis parallel to the keel. The motion of this saloon, which 
would be set up when the vessel rolled if loft free to move, will 
be governed by an hydraulic apparatus, and will be completely 
uiider the control of one man, whoso duty it will be to keep the 
floor of the saloon, under all circumstances, in a line with a 
spirit-level. Each steamer will be 350 ft. long, 40 ft. wide along 
the deck-beam, and 40 ft. wide across the paddle-boxes. She 
will draw 7 ft. 6 ins. of water, the same as the present steamers, 
and will be propelled at the speed of 20 miles an hour by two 
pairs of engines of 'the collective power of 4,600 horses..^ The 
centres of the two pairs of paddle-shafts will be 106 ft. apart. 

The passenger accommodation will consist of the Bessemer 
saloon, which has a fixed cabin at one end, between decks, and a 
line of small cabins on each side of the ship, between the paddle- 
boxes ; that will include a total length of 150 ft. 

But one of the greatest advantages of this saloon is, that 
whatever motion the ship majr take from the waves-^and this, 
from the adaptation of her, form to passivity amongechannel 
waves will be slight— the saloon will be practically free from it. 
It is in the middle of the ship, as regards length and breaAh ; 
and the axis ‘of rotation is at a height where there is least 
motion, so that as regards its position it is one in which the , 
vertical and lateral motions produced in every part of the ship 
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the pitching and rolling \dil be so small* as to be inaj^e- 
ciable. The cabin will also have no sensible pitching mouon, 
for the form of the vessel is such as to make it impossible for 
tlM sea of the Straits of Dover to raise the ends very consider- 
ably, and even the small effect produced at the ends of the ship 
will be reduced to one-seventh at the extremities of the cabin. 
The rolling of the ship on the intended service cannot be v^ry 
great, but such as it is, it will not be communicated to the camn, 
for the perfect action of Mr. Bessemer’s hydraulic apparatus is an 
established certainty, and not a matter of speculation, and it 
will always insure the floor being kept level. 

In addition to the saloon being thus made practically ind^ 
pendent of tlfo irregular movements of the ship as a whole, it 
' will also be made free from sharing in the tremulous motions 
set up by the working of the engines, or tfie shocks of waves 
against the side. This will be effected by resting the supports 
of the saloon upon massive bods of indiarubber, and thus making 
it impossible for any vibratory motion to be transmitted from 
the ship to the saloon. The floor will also be freed from vibra- 
tion by special means. 

The substitution of steamers of this type for the present 
ones will be a great boon to numerous travellers, oven according 
to the worst estimate that can be jut upon their merits. If the 
saloon could not bo kept level, and if lateral and vertical motions 
could not be prevented being felt, or if there should be a slight 
falling off in speed — none of which events are likely to happen-r- 
still, the greatly increased accomraodutian provided, the dimin- 
ished effect the waves will have upon these ships to produce the 
motions complained of, and the superior speed they wiU possess 
to the present ones, upon the worst supposition that can be made, 
constitute claims that will ensure them the approbation of all 
who have ever suffered the misery and degradation of rough 
passages across^the Channel in the existing steamers. — ^Abridged 
from Naval Science, No. 4. 

ONE HUNDRED MILES AN HOUR. 

» 

It will scarcely be disputed that to possess the power of tra- 
versing long distances at a velocity of 100 miles an hour would 
be advantageous to a very large section of the community. The 
average speed on the best mail-coach lines in 1820 and 1830 
was a little over ten miles an hour ; and many individuals pos- 
sessing the power of thinking clearly and writing well argued 
that no augmentation of mail-coach speed was necessary, desir- 
able, or4ikely to produce any benefit to the nation. The advent 
of milway speeds sufficed iu a very short time to prove that all 
ar^ments of this kind were fallacious. In 1830 speeds of 
thirty miles an hour were regularly attained by railway trains, 
and the advantages, to be derived from this rate of travelling 
were quickly and keenly appreciated by the public. In the same 
way, and iett the same leasOns, it is certain that the benefits to 
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be gained by the power of reaching Liverpool in two honr^ or 
Vienna, for example, in 12 hours, would be quickly recognised 
by the nation ; and it is probable that a sufficient number of 
passengers, at considerably higher fares than those which are 
now paid, would be obtained on any great main lino to justify 
directors in putting on one or two extra trains in the day which 
would maintain when running an average velocity of 100 miles 
an hour. How much the public would be content to pay for 
such a privilege it is of course impossible to say with accura^ ; 
but we believe there is a fair probability that trains travelling 
at 100 miles an hour could be made to pay provided the cost of 
running them was not enormously in excess of the cost of run- 
ning an ordinary' express train timed — say, at 45 miles an hour. 
In considering the subject, this question of cost is one of the most 
important features to be dealt with. A more important question 
however, is this : — Is it possible to attain, or, having attained, 
to maintain, at any price whatever, or under any conceivable 
conditions, a velocity of 100 miles per hour? This question 
must be settled first, as it would be absurd to attempt to calcu- 
late the cost of an impracticable undertaking . — The JEhigineer, 

AN ELECTRO-MAGKETIC SHIP. 

An attempt has lately been made in one of our largest sea- 
ports to propel a small yacht by Electro-magnetism. The 
arrangement may be described as follows : — Tho vessel is fitted 
with an ordinary screw propeller, tho shaft being, continued 
forward to an engine-room nearly amidships. In tho engine- 
room is fitted tho prime-motion shaft, disposed horizontally 
parallel to tho screw shaft, motion being transmitted by a pitch- 
chain and wheels. Upon the prime-motion shaft are carried 
three cast-iron wheels, each containing seven “ armatures,” i,e, 
cast-iron projections. Each “armature” is set in advance of the 
corresponding one of the set next on tho shaft. These are acted 
upon by wrought-iron electro-magnets placed underneath, and 
surrounded by wires connected to a battery, which is situated in 
the engine-room. Contact is made and broken by short levers 
worked by cams on tlie prime-motion shaft. It will bo«seen 
that the cams, being placed at a suitable angle on the shaft in 
relation to tho “armatures,” tho electro-magnets are alternatively 
in a state of vivid action and neutrality, according to the position 
of their corresponding “armatures.” As the attractive fbree 
exerted on each armature will vary inversely as the square of 
its distance from the magnet, it is evident that as^soon as each 
armature has passed through so much of its revolution as to 
be some distance past its magnet, tho attraction tending retard 
its revolution will be very small, and the cam can be so arranged 
as to make contact again, and form an attraction for the arma- 
ture coming next in turn in the revolution of the shaft.* Tho 

* A similar method, but applied' to an ordinary reciprocating rod on the ‘ 
main shaft of the engine, was exhibited' about twenty years ago Iqr Mr. 

B • 
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entire machinery roq[ui8ito is mentioned abore, -with the exception 
of the cast-iron framing to support the moving parts, and the 
sise and ‘ureight of the whole form a striking contrast to the 
dimensions of the engine and boiler-room formerly containing 
tKe machinery which it is intended to suppUnt. Although not 
approving of the particular manner on which the principle has 
been worked out in this instance — ^indeed, while expressing grave 
doubts if the arrangement will work at all — ^we cannot help 
thijiking that a step has been taken in the right direction, and 
that the day is not so very far distant when, having travelled 
through the intermediate improvements in the steam-engine 
itself, we shall cast it aside as altogether too cumbrous and 
complicated, and find ourselves ploughing the* ocean in vessels 
profiled by a motive-power which, wliilo occupying a compara- 
tively insignificant portion of the vessel, will yet be strong 
enough to drive her at a speed hitherto unattempted. 

It may be here remarked that any attempt at gauging the 
future — even the future of but very few years — must necessarily 
be sketchy and incomplete; indeed, the predictions of the engi- 
neering prophet, like those of other prophets of modern date, must 
be received with a great amount of caution. It is true of the 
mechanical world, as of the world outside, that ** coming events 
cast their shadows before ; ” but, like the mirage of the desert, 
shadows are sometimes cast without the ultimate presence of the 
substance ; and many promising discoveries which, at first, appear 
destined to revolutionise the entire profession of the mechanic, 
have finally to sink into oblivion, which is the natural end of 
inventions lacking the stam^ of practicability and commercial 
economy. On the other hand, when the boundary line of per- 
fection seems nearly drawn, and there appears little to do but 
to gaze retrospectively upon the triumphs of the past, some great 
intellect arises, and, witli the aid of some well-timed discovery, 
shows the world of science that the spirit of progress stiU lives. 
Such a mind was that of James Watt, and such an infiuence did 
he exert ; and who can tell at what moment a discovery like his 
masterpiece of separate condensation maybe made. — J. Kced, 
Naval Science, No. 6. 


Avr EKOnTEEBinO VIEW OF BAILWAT ACCIDEirrS. 

The members of the Institution of Civil Engineers held their 
first meeting after the Christmas recess on Tuesday evening, 
the 13th cf January 1874, when the newly elected president. 
Mr. Thomas E. Harrison, delivered an inaugural address. After 
commenting on the various public ^orks in progress, under the 
direction of British engineers, in different parts of the world, 
instead of economy governing the actions of directors, Mr. Harri- 
son had no hesitation in saying, when it was clearly shown by 

, Thomas Allan, the distinguished electrician. We remember inspecting the 
working modd in Adelphi Terrace. 
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their responsible officers that the adoption of any improvement 
would tend to promote the safety of the public, that improve- 
ment was at once carried out. There was also .a popular 
delusion that the various recommendations made to the railw^ 
companies from time to time by the officers of the Board of 
Trade, such as the bloch system, interlocking of paints, &c., 
were the invention of those officers. The fact was that not one 
of tho^e systems of inventions, or any new idea in connection 
with the working of railways, had ever been suggested by those 
officers. The railway companies also stood at a great disadvant- 
age with the public in respect to the reports which were ih>m 
time to time made by the Government inspecting officers, whose 
dictum was never questioned by the public. Although railway 
officers of great experience constantly differed from those officials 
in the conclusions at which they arrived, tlio railway companies 
felt that any appeal against those reports was useless, and 
practically judgment was allowed to go by default. In making 
their reports, the officers of the Board of Trade were in the posi- 
tion of ex post facto judges. Should the country at anytime 
become the purchasers of railways, those officers would soon 
find the difference in their position when the responsibility of 
working fell on them. 

Captain Tyler, in his valuable Beport on Bailway Accidents 
in 1872, said : — ** Whatever be the amount of care taken, the 
item of human fallibility will still remain, and will always bo 
the cause of a certain number of accidents.’* And ho stated that 
in 180 cases of accidents out of 238, “ negligence, want of care, or 
mistakes of officers wore apparent.” This was a subject to which 
for years past Mr. Harrison had given a great deal of attention 
and anxious thought, and he attached much more importance to 
the item of “ human fallibility ” than Captain Tyler did. It was 
an undoubted fact that accidents often occurred in the hands of 
the mo|^t experienced men in a moment of forgetfulness. Thus 
an accident happened under the block system owing to the 
momentary forgetfulness of a signalman, who had been selected 
to instruct 'the others in their duties. Some years ago the 
officer in charge of the chaldron waggons building on the Narth- 
Eastem Bailway pointed out that the tops of the waggons 
came so close together that any one standing on the solus might 
bo jammed, and he recommended that the soles should be 
lengthened. The order was given for the alteration to be made; 
but within a few weeks the official referred to was killed in the 
very manner he had suggested, though no man living knew the 
danger better than he did. The president himself was nearly 
kill^ twenty years ago by stepping beyond the end^)f the 
station wall at Darlington, without looking to see whether there 
was any engine coming in the other direction. It happened that 
there was, and he was caught by the engine bufier and knocked 
several yards, though if he had been thinking only of the 
railway he should have known the danger. It was not wilful 
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negligenco, but momontary forgetfulness, to 'which all -were 
liable, that had been and ever would be the cause of many 
railway accidents. It might be considered as settled that the 
block system would, as soon as it was possible to complete the 
pjbcessary works, be introduced throughout the whole of the 
railways ^n the ITnited Kingdom ; but its introduction at once 
increased that element of danger — “human fallibility” — to a 
very large extent. In the case of the Korth-Eastern system it 
was calculated that on the completion of the block system the 
number of signalihen would be increased from 500 to 2,000. 
Observation and inquiry had clearly demonstrated that the 
introduction of the block system, and of additional signals, 
caused the engine-men and other railway servants not to keep 
•the same look out, or to use the same care, as on a line apparently 
less protected. This was only human nature, but Mr. Harrison 
did not intend to argue from this against the introduction of the 
block system. When, however, it was put forward as a perfect 
security to railway travelling, ho wished to point out that it intro- 
duced another important element of danger, generally much 
underrated, and that railway officials might sometimes hesitate 
to recommend the adoption of the block system from this 
circumstance. 

The question of the effect of the labour market on railways, 
both in their construction and working, had come forcibly home 
to every one connected with them. It was not too much to say 
that all new works were now costing from 30 to 40 per cent, 
more than they did a few years ago, and nearly double the time 
was required to complete them. 'V^ere the works were not near 
to large towns it was difficult to get men at all, and as a rule 
they did not do the same amount of work as formerly. In the 
important colliery and iron districts of the North of England 
there was great difficidty in getting men to do night-work — 
such as emptying the waggons at the furnaces or filling coke 
after a certain hour at ^e coke ovens — and pitmen limited 
their work in many cases to four days a week. This created a 
great difficulty in getting traffic carried, and would, if continued, 
necq^sitate an enormous increase in rolling stock, sidings, and 
engine-power, for at ]present the work got out of a mineral 
waggon in these districts was little more than two-thirds of 
what it was three or four years ago. The rapid development of 
traffic, the difficulties caused by men limiting their hours of 
Vork, and the introduction of the block i^stem, had necessitated 
a remodelling of the old mineral railways in the North of Eng- 
land, which it would take a long time to complete. On the 
general question of the policy of ^railway companies towards the 
public, Mr. Harrison had always advocated great liberality, 
especially in giving inweased faciliti^ and accommodation, in 
the reduction of fares in populous districts, and in rendering 
every encouragement to parties able and willing to develop the 
industry of the conntiy ; and, having watched the effects of this 
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policy in many important eases, he knew of no instance in which 
it h£l not been successful. As to the policy of railway c6m- 
panies towards each other, though an advocate for unlimited 
and indiscriminate running powers, he should not hesitate Ao 
interchange or grant running powers whenever it could be 
shown that public convenience would be promoted by it ; and 
he would also allow the running company to cany local passen- 
gers, receiving a small percentage for the service. 

THE CENTBAL DOME OF THE VIEHKA EXHIBITION BUILDINO. 

At the Eoyal Institute of British Architects, Mr. John Scott 
Bussell, F.B.S., has described his own work in the great build- 
ing at Vienna. “ You all remember (says Mr. Scott Bussell) 
the marvellous excellence of the original Exhibition building in 
Hyde-park, and you all have recognised the distinguished merit 
of the Cryst^il Palace at Sydenham. As 1 am intimately ac- 
quainted with the story of these two buildings, which are tlie 
first types of a new nature of construction, I will venture to say 
that some of the ablest mechanical engineers of our time, and 
some of the ablest members of your Institute of Architects, com- 
bined their highest efibrts to give excellence to their common 
work, that the twb professions co-operated cordially and har- 
moniously, and that they and we are all proud of the results. 

In like manner 1 have to say for my own iron building at 
Vienna, that from the beginning to the end of the design I am 
deeply indebted to members of your profession for kindly help 
and cordial co-operation. . When I made the first sketches of the 
Vienna building, the designs were all drawn for me by Mr. 
John Grace, the worthy son of a father who had long before 
acted a distinguished part in beautifying our two first palaces. 
It was on his drawings that- the design of my dome was first 
shown at Vienna. Where these drawings of his do not corres- 
pond to the work as executed, it is because the rest of the build- 
ings all around my dome were decided to be of a quite different 
style, and becfiuso, as they were to form parts of one great 
whole, it became expedient that the same Vienna architeefb who 
designed the architecture of the surrounding portions should 
design the architecture of tliat, so as to bo in harmony as a 
whole. I have great pleasure in saying, that in Vienna I 
received as genial sympathy and as cordial co-operation in the 
great work in which we were engaged, s-s I have always received 
in any matter of joint interest from members of this Institute^ 
The architectural features and decorations of the dom^ as now 
executed, are the work of iOf. Hasenauer, who, at an early age, 
has earned high distinction, and who inherits the traditions and 
talent of your profession from his distinguished father. 

“The iron dome at Vienna is, I believe, the largest vaulted 
roof in the world. 1 think it covers nine times the ground of 
the dome of iSt. Paul’s, eight dmes the area of the dome of St. 
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Peter's, and seven times the area of the dome of St. Sophia, at 
Cons^ntinople. 

**The dome is 360 ft. in diameter, and 1,080 fb. round. It 
stands on a ring of thirty columns, 36 ft. apart all round the 
circumference. Within this ring of columns there is no support. 
The uppef dome, 100 ft. diameter, admits light by a senes of 
Trindows, 40 ft. high and IJ) ft. wide, between thirty columns 
which (jarry the upper dome. I fancy the English architect will 
get the best feeling of the magnitude of this interior by going 
into St. Paul's Cathedral, looking up to the inner dome, and 
then imagining all the columns that carry the roof done away, 
and the upper dome left suspended in the air, but sustained hy 
a lower dome resting only on the outer walls. The area 
covered, the height, and the dimensions, are suifhciently near to 
give the true impression according to my feelings, and 1 hope, 
therefore, to yours. 

“Although the dome is carried on these thirty columns at in- 
tervals of 36 ft. all round, and although the structure of tlie 
whole dome conforms to this symmetric division, two more 
columns are introduced by intercolumniation at the two en- 
trances to the grand avenues, making in all thirty-two columns. 
These give beauty, and do not destroy symmetry. 

“ The slope of the cone is thirty degrees. * The length of the 
slope on all sides is 200 ft. The roof is formed of 360 iron 
plates, tapering uniformly upwards from the circumference to 
the apex of the cone. They are riveted like the phites of a ship, 
each row of plates covers one degree of the circle, each bottom 
plate is one yard wide between the lines of rivets, and one 
metre wide over the lap. 

“ The thirty columns which carry the cone stand round the 
circle at 12 degrees apart, except at the two intercolumnintions. 
They are 36 ft. from centre to centre ; each carries an arch and 
an upper gallery all round the inside. These columns are 80 fb. 
high. 

“ The ^eights of the whole in round numbers are — columns 80 
ft. ; cones, 100 ft. ; windows, 40 ft. ; lantern and*crown, 60 ft. ; 
say 280 ft. from floor to crown, besides foundations of 12 fb. to 
20 fb. 

“ This conic dome roof has no visible external wall ; it is sur- 
Tounded by a circular ring building, which consists of the great 
central nave of the longitudinal axis of the main building, 
carried circularwise round the cone, and forming, so to speak; a 
circular aisle, or series of side-chapels, all round about it. The 
conic rrof, therefore, as seen from the exterior, crowns the large 
low buimings by which it is surr6unded, and seems merely to 
grow out of them, and to group them round it, into one whole, 
of which it is the centre. The whole^ outside decoration of both 
was meant to harmonise them, and not to give predominance to 
part. This circular ring, nave, or arcade, is 40 fb. wide by 80 



MSCHAmCAL Aim USEFUL ARTS, 


. SIS 

it. high, carried on a second ring of outer slender columns, and 
opoaing out into four enclosed courts, or gardens, by large semi- 
circular windows and many doors. This arcade extends the 
circle of the central building to 440 ft. diameter. It has the 
great convenience of forming a continuous communication 
through the entire length and breadth of the building with all 
the main entrances, without disturbing the central area of the 
great dome — a quality of much practical convenience.” 


INTEnKAnOKAl. EXHIBITIONS. 

'Her Majesty s Commissioners for the Annual International 
Exhibitions propose, as a feature of each year’s Exhibition, to 
have a collection of objects illustrative of the Ethnology and 
Geography of various races and parts of the British Empire. 
It is intended to pursue the work systematically, in the hope of 
ultimately forming a great national museum of the empire. 
They will bo arranged for the present in the galleries of the 
lioyal Albert Hall. Many portions of the empire are inhabited 
by aboriginal races, most of which are undergoing rapid changes, 
and some of which are disappearing altogether. These races 
are fast losing their primitive characteristics and distinguishing 
traits. The collections would embrace life-size and other figures 
representing the aboriginal inhabitants in their ordinary and 
gala costumes ; models of their dwellings ; samples of their 
domestic utensils, idols, weapons of war, boats and canoes; 
agricultunil, musical, and manufacturing instruments and im- 
plements ; samples of their industries, and in general all objects 
tending to show their present ethnologic^il position and their 
state of civilisation. It is proposed to receive for the Exhibition 
of 1874 any suitable collections, which will be grouped and 
classified hereafter in their strict ethnological and geographical 
relations. As, however, there is at present groat public interest 
in the various tribes inhabiting th^West Coast of Africa, inclu- 
ding the Ashantees, all objects rehiting to tlie Fan tees, Dahomeys, 
Hoiissas, and the neighbouring tribes, are especially desirable. 
The Indian Empire, the Eastern Archipelago, the Islands of the 
.Southern Hemisphere, are also able to afford abundant and 
valuable materials for tho proposed Museum. Her* Majesty’s 
Commissioners confidently appeal to the civil, military, and 
naval officers of the British Service tliroughout tho Queen’s 
•dominions to assist in these collections. 

% 

THE AMERICAN INTBRNATXONAU EXHIBITION OF 1876* 

The 'P hiladelphia corresipondent -of tho Times, in» a letter 
dated the 7th inst., writes as follows concerning the Exhibition 
of 1876 : — “ The plan of tho buildings for the American Ceh- 
'.tennial Exposition at Philadelphia in 1876 has at length been 
determine upon. A great de^ of trouble has been token to 
.secure the best design for their purpose by the Centennial Com- 
mission. The matter was opened to general competition, and 
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43 different plans were presented by architects in all parts of 
the country. From these, after considerable e^mminationf ten 
were selectkl, the designers of each being permitted to reyise 
a^d alter the details, and having for this pur{)ose access to all 
the others. There was then a second competition of the revised 
designs, frem which the successful plan was chosen. This design 
is by Calvert Vaux and G. K. Eadford, of New York, being^ 
somewhat modified by details taken from a design furnished by 
Sims and Brother, of Philadelphia. The building is rectangular, 
2,040 ft. long by 680 ft. wide, with a greater width at the centre 
and ends extending to 962 ft. l^e governing dimension on the 
plan is a square pavilion 136 ft. on each side. The building 
itself is 15 of these pavilions long and 5 wide, there being 
octagonal open spaces between tliem, providing ample side 
lights. This plan covers nearly 43 acres, but it can bo indefi- 
nitely extended if necessary. These pavilions have vaulted 
domes, the arches connecting them having 100 ft. opening, 
while the interior octagonal courts between them are 36 ft. in 
diameter. There are altogether in the plan 65 of these pavilions. 
The three rows of pavilions in the centre of the plan will practi- 
cally be a spacious vaulted hall 408 ft. wide by 2,040 ft. long, 
while there is to bo a similarly vaulted transept 408 ft. wide, 
and 962. ft. long. The vistas, therefore, extend to 962 ft. and 
2,040 fb., there being views from end to end in all directions, 
and the committee who selected the plan say that tho interior 
effect of such a building can be made more impressive than that 
obtained in any exposition building erected down to this time. 
The exterior view, however, is not very imposing. The ma- 
terials to be used chiefly are iron for the main arches and brick 
for tho gables. Tlie structure, which can readily be erected 
during 1874 and 1875, it is estimated will cost from 3,500,000 
dels, to 4,000,000 dots. There is also to be erected, as an 
adjunct, a permanent ‘ Memqfial Hall,^ a structure of elaborate 
architectural design, which is intended to remain permanently 
on the Exposition Grounds in Fairmount Park, after tho other 
buildings shall have been .removed. This Memorial Hall will 
be used as an Art Gallery during the exposition, and will cover 
about an acre and a half. Messrs. Collins and Autonreilh, of 
Philadelphia, are the architects of this part of the work. Some 
modifications are to be made, so that the hall will bo completed 
in time for tho opening of the Exposition. Work will be^n as 
soon as possible upon all these structures, and there being a 
considerable number of building mechanics and labourers now 
out of employment in Philadelphia, the extensive operation will 
be entei^ upon at the right timef to aid them. Of tho main 
building, 36 acres will be devoted to the industrial exhibition, 
and other structures are contemplated, so as to have a s^arate 
machinery hall covering ten acres, andean agricultural depart- 
ment of five acres. There also will bo a hirgo conservatory. 
The General Director of the Exposition is Alfred T. Goshom, of 
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Cincinnati, and the opening is to be on April 19, 1876, the 
annivtrsaiy of the battle of Lexington.” 

IMPnOVEU COMPOUND MARINE ENGINES, 

The screw steamer Teniers, owned by Messrs. Lamport and 
Holt, which lately completed her cargo in the Victoria Docks 
and sailed for the West Indies, was fitted for her present voyage 
with new Compound Engines, upon a plan which the owners 
have had in use for eight or ten years past, but which during 
that period has boon subjected to various modifications and 
improvements. As now carried out, it is found to effect so con- 
siderable a saving of fuel, at the cost only of a comparatively small 
diminution of speed, that it is likely to be generally adopted 
for steamers from which very quick* passages are not required. 

The principle of the “ compound ” Steam Engine, from which 
so much good and economical work has of late years been ob- 
tained, is that it has both a high and a low pressure cylinder or 
cylinders, and that the steam which has done duty in the former 
is made to do duty also in the latter, before it is suffered to 
escape. ^ The Compound Engine was first patented by Arthur 
Woolf, in the year 1804 ; and he placed his two cylinders in a 
vertical line, one above the other, and worked them by a single 
crank.^ Since that time a ^eat many experiments have been 
made in relation to the subject, and almost every conceivable 
combination of cranks and cylinders has been tried ; but the 
accepted type at present is the two-cylinder engine, with the 
cylinders placed either vertically or side by side. Messrs. 
Lamport and Holt employ the former construction, with a 
single crank, and thus return almost precisely to the principles 
laid down by Woolf seventy years ago. In now appears that, 
if his invention had been earlier appreciated at its true value, 
many millions of tons of fuel, and many hundreds of thousands 
of pounds sterling, would have been saved. * The present price 
of fuel is so high, and its unnecessary consumption is so much 
to be condemned, on account of the influence which the coal supply 
exerts over the cost of iron and of many other commodities? that 
shipowners will often find it necessary to make quickness of 
passage subordinate to other considerations, and will be forced 
to inquire how they may safely convey the largest cargoes 
from port to port at the best paying speed, and with the least 
expenditure of coal and stores, lather than how tliey may attain 
the highest speed without reference to its cost. 

As an illustration of thle different ways in which ocean steam 
traffic may be conducted, we* may take two imaginaiy vessels. 
*rhe first, vessel A, carries 3,500 tons of general cargo and coal, 
and is propelled at the rate of 10 ^ots an hour, by engines of 
1,200 indicated horse-power, and with a piston speed of 460 ft. 
per minute. She will consume 22 tons of coal in 24 hours, and 
will complete a run of 3,000 miles in 12^ days. In this time 
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276 tons of coal -will be burnt; and if wo allow her to have 
three days* coal remaining as a surplus supply, we must dbduct 
341 tons for coal stowage from her total capacity. This will 
l^ave 3,169 tons of mying freight. 

Let us now take steamer B, of the same capacity as the 
former,- but making 14 knots an hour, and consuming 75 or 80 
vtons of coal a day — say 700 tons — ^to accomplish her 3,000 miles 
in nine days. Add three days of surplus supply, and wo have . 
to deduct 926 tons from hmr stowage, leaving only 2,676 tons of 
paying freight. This steamer will complete 12 voyages to and 
fro while the former completes 10 ; so that, in the course of 12 
months, 63,180 tons of general cargo would be carried by A, 
against 61,800 tons carried by B. 

To accomplish this work, the steamer A would donsume 
6,600 tons of coal, say at d cost of 6,800^., and the steamer B 
would consume 16,800 tons of coal, at a cost of 21,000Z. The 
slower steamer would beat the faster one, in the year, by no 
less than 1,380 tons of freight, and 11,300 tons of coal — ^the 
latter at an estimated value of 14,200^. It is a serious question 
whether the advantage to passengers of saving 3J days in a 
voyage of 3,000 miles is at all worth the cost at which it is 
attained. In some of the longer voyages now made by ocean 
eteamers the waste is even greater than in the above estimate ; 
and 60 or 60 tons of coal are consumed per hour, to carry 3,00*0 
tons, although by compound engines a speed of 9 knots would be 
attainable with 14 tons, and a speed of 10^ knots with 20 tons. 

The engines of the Teniers afford, perhaps, the latest ex- 
ample of the construction by which such economical steaming 
may be accomplished ; and thCy occupy so much less space than 
those with which she was originally htted that the change has 
in this way also, as well as in the smaller amount of coal stow- 
age required, added considerably to her carrying capacity. 
They were buUt for Messrs. Lamport and Holt by Messrs. John 
Jones and Sons, of Liverpool, are provided with instantaneous 
starting and reversing gear, and with many modern improve- 
ments of detail which it does not fall within our province to 
descrirbe. — 2'tmes. 


THE IRON MANXTFACrORB AT THK VIENNA EXHIBITION. 

After the manufacture .of pig-iron the next step towards 
utilising the products of blast furnaces was the conversion of the 
molten pig-iron directly from the blast furnace into castings of 
•different forms and characters, or the previous remelting of the 
blast-fupace pigs in reverberate^, or cupola furnaces, before 
running the metal into the moulds. As the importance of the 
iron industry in general increased, and the mmensiona anJ 
volumes of tko manufactured articles became greater, castings, 
as a fundamental part of all iron constructions, necessarily 
gained in importance, and at the ‘same time in volume and com- 
plexity. 
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We find an interesting testimony of the antiquity of this art 
in the Vienna Exhibition, where, amongst many objects of 
bronze found in the lake of Brienne, sever^ moulds for bronze 
knives and other articles of the same material were exhibited, 
thise belonging to a period far more than 2,000 years ago. * 

When we demand for iron castings increased, and their form 
and dimensions became more and more complex, great difficulty 
was encountered in finding skilled workmen and reliable foundry 
‘engineers, with sufficient knowledge and experience in moulding 
and casting, to carry on the business. Such was the necessary 
result of the extilusivo character evinced by ironfounders in 
general, and at the same time the reason why only a relatively 
t»niall number of foundries wore in a position to carry out heavy 
and complicated castings. Now as science proceeds, the ex- 
clusiveness of this branch of iron industry is rapidly disappear- 
ing, and the progress shown in this particular manufacture 
proves tlie unrelenting diffiision of engineering knowledge. 

Certainly, for some purposes, wliere an extra quality of iron 
is wanted, a monopoly will ever be held by a few foundries 
having at their disposition ores and pigs specially adapted for 
the purpose ; but the general use of castings does not involve 
the necessity for the best qualities of iron, and it is precisely in 
this department where we see great progress made of late years. 

We may divide the castings as exhibited in Vienna into four 
classes, not taking into consideration the “ art casting ” proper, 
as the latter do not form the subject of the present series ot 
articles, wherein the metallurgical point of view principally will 
bo maintained. We shall treat here, therefore, of : 

1. Artificial castings with respect to dimensions, form, and 
general quality of products. 

2. Castings where the production of large quantities in a 
specified time is the point aimed at. 

3. Castings where strength of the material used is the prin- 
cipal object. 

4. Malleable castings. 

If we take into consideration the fact that the increased 
dimensions of the great number of metallic constructions has 
nfcessitated an appropriate increase of all cast-iron details, and 
tnat not only the weight and dimensions, but also the accuracy 
and nicety of the produced castings has been felt to be neces.saiy, 
we are bound to acknowledge that the art of casting large and 
complicated piecework has made undeniable progress. 

France always had the reputation of ma^ng the finest 
castings, owing to the exquisite moulding sand they have at 
their disposal. Next to Fifinco the most accurate aM best 
castings are made in England, which is proved by the excellency 
of the cast-iron details furnished in all machines and tools. 
Greusot exhibits a steam cylinder for a marine engine taken 
untouched from the mould, an excellent example of the perfor- 
mance of the foundry department. This cylinder has a diameter 
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of 0*96 metre, a stroke of 1 metre, and weighs 7 tons. It is the 
^est casting of this kind to be found in the Exhibition. 

Hie Sodete John Cockerill exhibited a lar^ Uowing engine 
Seraing type, the air cylinder of which is a good example 
<w what these works can produce. This cylinder, had a 
diameter gf 3 metres and a stroke of 2*44 metres. Bla^ko, in 
MoraTia, exhibited good examples of Tery complex castings^ 
such as the yalves of the i^ater mains in Vienna. These mains 
had a diameter of 3 ft. and are tested to 15 atmospheres ; the 
working pressure is 5 to 7 atmospheres. The valves had to be 
strengthened accordingly, and were changed several times before 
they stood the severe test. They were furnished with a number 
of ribs outside and inside, vertical as well as horizontal, thus 
making the valve-boxes a very complex and difficult casting. 

Wheel castings have been made of a very interesting speci- 
ality, and America took the lead in this industri^ branch. The 
iron used there is specially adapted to such castings, combining 
great strength with groat hardness in the chilled ^rtions of 
the wheel. The Boyal Wheel Company, Cincinnati, and the 
Bamapo Wheel Poundry Company, Bamapo, New York, exhibited 
very good specimens of chilled cast-iron wheels. Besides the 
American exhibitors of cast-iron wheels, the latter were exhibited 
by the Arboga Works in Sweden, and by Coimt Audrassy, at the 
Borno Works, in Upper Hungary, and by Ganz and Co., in 
Pesth. These two last exhibitors manufactured large quantities 
of such wheels, and in ffict furnished all the cast-iron railway 
wheels running on the Austrian lines. These wheels consisted 
of two convex discs joined together by the centre and the tyre 
of the wheel, the whole being cast in*one. Great care must be 
taken in the selection and mixture of iron to obtain the requisite 
diill on the tyro surface without straining the other parts of the 
wheel. These wheels have an average endurance of five years, 
^ber which time they must be recast. The cost of maintenance, 
including the cost for recasting, is about 4s. 7d. per year, as an 
average of ten years. 

Besides these wheels chiUod cast-iron crossings have come 
into sxtensivo use. De Mar4, of Ankarsrum, Sweden, exhibited 
a crossing which had been in constant use at Arwica, a very 
.busy station of the Swedish States Bailway, without showing 
. any visible signs of deterioration. In tlie departments of Prance, 
Germany, and Austria wo encoimterod several more exhibits of 
such chilled cast-iron crossings. A speciality of yet more confined 
manufacture is the production of chilled cast-iron rolls. It is to 
be deplored that England was not represented in this branch, 
whidi 4s a well-known speciality of English ironfounders. 
The Austrian States Bailway and some iron manufacturers of 
Styria and Carinthia displayed^ numbers of these articles, 
but as these products only can be judged by the results obtained 
in working, it is difficult to express a preference for the one or 
the other of these exhibits by mere inspection of tiie metal, the 
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<shill, and surface. The only firm' which, according to long 
.experience, has excelled in this sort of manu&ctnre on the Cob- 
tinent, and which exhibits beautiful samples of chilled rolls for 
plates and different sorts of round and square bar iron, is t];^e 
Koyal Iron Manufactory at Konigsbmnn, Wurtemberg. 

The last, but not the least, of the specialities in artificial 
castings we have to mention is the manufacture of anvil-blocks, 
which more than anything else show the consta.nt increase in 
the dimensions and weights of manufactured articles. 

Hussia exhibited a model of one of the largest, if not 
largest, anvi,I-bIoeks ever cast in one piece. This anvil-block, 
weighing 622 tons, was destined for the large dO-ton double- 
acting steam hammer of the Imperial Steel Works at Perm. 
To those who never had to do with such work the casting of an 
iron block of similar dimensions seems to bo a easy task ; yet 
nothing can be more exciting than the handling of large masses 
of molten iron, if wo take into consideration the temperature of 
the liquid, the weight of tlio mass itself, and of the apparatus 
necessary for moving it, the rapidity with which all operations 
must be. carried out to avoid the setting of the material, and 
lastly the loss in case of failure, it being nearly impossible to 
make any use of such a big block of metal. 

The writer of the present lines having himself had oc&sion 
to superintend some such castings, of 50 and 100 tons respectively, 
is well able to judge of the difficulties in dealing with about 700 
tons of molten iron. The plan adopted in one of the above named 
cases, and which wo think is the best manner by which most of 
the difficulties may be overcome, was the following : — 

Two large cupolas, with sufficient yield to finish the charges 
necessary for the casting within twelve hours, were set close to 
the pit and connected with a heating chamber expressly built 
for the purpose. This chamber was constructed of firebricks, and 
was about 8 ft. by 6 fb. and 6 ft. high. It was covered by a firebrick 
arched roof, and the whole structure was held together with 
strong iron plates and tie rods. The chamber was heated with 
coke the whole day previous to that on which the casting was to 
bo made, and a red heat of the firebricks obtained, sufficient to 
keep the metal run into the chamber in a perfect liquid state for at 
least twelve hours. When the whole of the iron necessary was 
molten in the cupolas, and successively tapped into the heating 
chamber, the latter was tapped, and the iron allowed to run into 
the mould in a large and continuoiis stream. With this precau- 
tion a casting of perfect toughness and soundness was obtained. 

Great care must be taken in preparing the mould for such 
large castings, and it has beAi found the best plan to dfnde the 
whole mould into several separate parts, which can be thoroughly 
dried in a drying stovQ, and are only replaced in the mould pit 
the day before casting. In this manner not alone the perfect 
dryness of the mould, but the principal condition for the pro- 
duction of a second casting, can be secured. The anvil-block ex- 
posed in model by the Bussian Government is fitted, like all 
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modern anvil-blocks, with two trunnions, for the sake of facili- 
tating the movement of the block . — Abridged from Engin^^ring^ 

MR. XZENBY C01.E, C.B. 

Thb Idarquis of Westminister has presided, at Willis’s 
Booms, l^t. James’s, over a very distinguished company of 
nobleman and gentlemen, many of whose names are closely 
associated with science and art. 

The noble Chairman, in opening the proceedings, after 
speaking of the reasons which hod led him to take the position he 
then held, entered upon a short statement of the public career 
of Mr. Colo, who, he said, entered the public service in 1823 
under the Hecord Commission, and was instrumental in that re- 
formation of the Record system of the country which led to tho 
establishment of one general Record Office. In 1840 ho gained 
one of the four 100^. prizes offered by the Treasury for 
suggestions for developing the penny postage plan of Sir 
Rowland Hill — a measure which he had assisted to carry. In 1860 * 
and 1852 he drew up three Reports on Reform of tiio Patent 
Laws,” and so led to the reform in those laws — a work in which 
he was aided by Charles Dickent^ paper entitled *• A Poor Man’s 
Tale«of a Patent.” In 1846 Mr. Colo originated the series of 
art manufactures designed to combine fine art with objects of 
utility. He also assisted to organize the -Exhibitions of the 
Society of Arts, which ho propos^ should culminate every fifth 
year in a national exhibition of arts and manufactures — ^a pro- 
posal which was enlargea by Prince Albert into the Exhibition 
hold in 1861, and of that Mr. Colo was one of the Executive 
Committee. Tlien Mr. Cole was British Commissioner at tho 
Paris Exhibition in 1856, and carried out tho work with a 
saving of 10,0002. on the Parliamentary vote. He was also 
secretary of the Royal Commission for the Paris Exhibition 
1867, when the expenditure, though great, was below the 
estimate mode by Mr. Cole. The noble Marquis then went on 
to relate how Mr. Cole, on tho inritation of Lord Granville for 
the g^overnment, undertook the reformation of the School of 
Design established in 1837, and he had stated that he had 
witnessed the conversion since 1852 of 20 limp schools of 
design into 120 flourishing schools of art in the kingdom, and 
other schools like them had been established in the Colonies and 
United States. For artisans 600 night classes for drawing had 
been established, 180,000 boys and girls were now learning ele- 
mentary drawing, and 1,260 schools and classes for science instruc- 
tion h^ spontaneohsly sprung ;ip. The South Kensington 
Museum had been recently founded as a national centre for con- 
sulting the best works of science and art, and of a storehouse for 
circulating objects of science and art throughout the kingdom. 
While the Museum had been visited by more than 12,000,000 
visitors, it had circulated oljects to 105 localities holding ex- 
hibitions, to which more than 4,000,000 local viators had con- 
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tributed about 93,000Z. The Chainnan then mentioned Hr. 
Chle*i^conaection with musical education, and with the Albert 
Sallf and described the purchase he had made for the countxy ; 
and what he had done might be said, the Chairman declared, to> 
have enriched the country by 500,000/. in the works of art whicli 
were now public property. The Marquis added that, Mr. Cole 
had met with much opposition and hard words, but in spite of 
these he had steadily pursued his' course. The happy results or 
his labours were now spread over England, Ireland, Scotland 
and Wales; and if the country was grateful for the serAuees 
rendered, all classes would warmly support the proposal to mark 
Mr. Cole’s retirement by aiding in presenting liim with a 
national testimonial. (Cheers.) 

Lord Houghton proposed toe first resolution : — 

“ That it is desirable, on the retirement of Mr. H Colo, C.B.,, 
from the direction of the South Kensington Museum, to recog- 
nize in some permanent form his great services to the public.” 

The motion was seconded by Mr. Colin Campbell, and 
'carried nem con. 

Lord Clarence Paget proposed a resolution inviting a 
public subscription, and tUs was seconded by Mr. George 
Godwin. 

An aged gentleman, who said he was the son of an artist, 
desired to propose an amendment in effect the negative of the 
motion already carried, the speaker having the idea, as he had 
written to the Chairman, that ho himself deserved the 
testimonial more than Mr. Colo, as being the originator of all 
Mr. Colo had carried out. The proposed amendment was ruled 
out of order and the original one carried. 

The Duke of Sutherland proposed the names of the com- 
mittee, which was seconded and carried. 

The meeting was Ccalled by a provisional committee, who had 
signified their desire to promote a testimonal to Mr. H. Cole on 
his retirement from connection with the Science and Art 
Department of the Privy Council, “in recognition of his useful,, 
energetic, and varied labours.” 


THE NEW ATIANTIC STEAMER “FARADAY.” 

This vessel has been built by Micholl& Co. of Newcastlo-on- 
Tyne, to the order of Messrs. Siemens Brothers, of London, for 
laying their Atlantic cables. The Faraday is 360 ft. long, 52ft. 
beam, 36fb. deep, and measures about 5,000 tons gross register. 
She will, however, carry about 6,000 tons dead weight. The 
iron hull has been built under the inspection of Lloyd’s agents, 
and will be accorded the highest certificate classificatioR. In 
addition to the usual requirements of Lloyd’s rules, the Faraday 
receives an enormous ^ditional styengto from her peculiar- 
structure. This consists chiefiy of three enormous cable tanks 
constructed of plate-iron, and forming a series of double arches- 
supporting the sides of the vessel, ^ese tanks are also united 
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together and to the ^neral fabric of the hull by five iron decks ; 
the upper and main iron decks are supplemented by the-usual 
rieeks of wood for the comfort and convenience of those on boc^. 
This, vessel is double-bottomed, the space between the two bottoms 
t)eixi^ a network of iron girders for carrying the cable tanks, and 
at the same time giving longitudinal strength to t^t portion of 
the hull. The space is further utilized for carrying water ballast 
to trim the vessel as the cable is run out, and also to enable her 
to make a voyage across the Atlentic witliout any cargo or other 
weight on board beyond fuel. A very complete and well-devised 
system of valves, cocks, pipes, and auxiliary engine-power, has 
been introduced into the vessel for filling and emptying any 
single compartment of the double bottom, or for flooding any ono 
of the cable tanka. The whole system is under the control of the 
engineers, and is worked from tha engine-room. 

In outward appearance the Far^ay is unlike other ocean 
steamers by her how and stern being of the same form. She is 
also provided with a rudder at each end, the whole being so 
arranged that the vessel may he navigated ahead or astern as 
may be desired when paying out or picking up a cable. The 
steering is accomplished by means of a steam-engine placed 
amidships, and to provide against accident each rudder is sup- 
plied with strong screw steering gear worked in the usual 
manner by manual power. The anchors and cable chains are 
worked by Harfleld’s steam windlass, and all heavy labour about 
the vessel is performed by steam apparatus placed in various 
positions along the deck. The Fara^y will be rigged in the 
most approved manner of ocean steamers, and for the accommo- 
dation of the large staff of ofiicers, electricians, and crew, amount- 
ing to about 150 persons, the vessel will bo fitted up with all the 
cabins and other appliances of a large passenger steamer, in 
addition to the multifarious applications of a cable ship. 

The Faraday will be propoUod by machinery on the com- 
pound surface-condensing principle manufactured by T. Clark ^ 
Co., of Newcastle. There will be two distinct sots of engines, 
each working a sepc'irate screw, the vessel being thus provided 
with two propellers, usually called twin screws. The object of 
this arrangement is to obtain increased steering or manoeuvring 
power, which is a very important condition in cable-laying. 
Each set of engines is placed vertically over the shaft and has 
two cylinders, one high pressure and the other low pressure, by 
which great regularity of motion is obtained, and by a high 
degree of expansion in working the system an important economy 
of fuel is effected: By these means this great vessel is enabled 
to cany her immense burden of «ablo at an expenditure of fuel 
which would have seemed impracticable but a very few years 
ago. The deck machinery required for raying out and picking 
up cables is being manufactured by the Vulcan foundry Com- 
pany, who have had great experience in this kind of work. — 
linm. 
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DTNAinTB^ 

Btoahitb, which ijt gradually superseding the use of gun- 
powder in niany of the mining districts of Glamorgau^ire, has 
been subjected to some tests at Glyneu Colliery, the property ^f 
the Newport and Abercam Slack Vein Steam Coal Company. 
The experiments were made with the view of dispelling the pre- 
judice which has hitherto impeded the introduction of this ex- 
plosive in the mining districts^of Monmouthshire. The experi- 
ments were conducted by Mr. S. Thompson, from the British 
Dynamite Company, of Glasgow, aided by Mr. A. "Widdowson, 
the agent for the district ; and they certainly afforded, to all 
who witnessed them, a satirfactory illustration of the valuable 
characteristics of this explosive force. The powder was first 
tested in a shaft. Charges of 16 oz. were inserted in five 
holes, varying in depth from 2 ft to S ft. ; and the total amount 
of Dynamite thus brought into requisition represented the ex- 
plosive power of 6 lb. of No. 2 blasting powder. The result 
certainly far exceeded that which could have been produced by 
a proportionate amount of the material ordinarily used, and the 
miners seemed to be highly satisfied with the experiment, es- 
pecially remarking on the almc^t entire absence of smoke after 
the explosion. Indeed the rapiditjr with which the gtises evolved 
from this powder evaporate constitutes one of its primary ad- 
vantages, for the men are thus enabled to resume w'ork im- 
mediately. 

M. Cailleaux has presented to the Society of Civil Engineers 
a paper on Dynamite, which is remarkable for tlio ability and 
cl 9 ameS 8 ''with which the subject is discussed. 

The author first gave an historical sketch of the improvements 
realised in the manufacture of explosives ; concluding by a 
special notice of the subject of his paper. He described its noiv 
well-known properties, alluded to the safety with which it may 
be transported, stored, and used, and noticed the services it had 
already rendered to industry in public works and in mining 
operations. France has paid to foreign countries during tho 
last three years : 

111,000,000 francs for silver 

73.000. 000 „ copper 

45.000. 000 „ le^ 

58.000. 000 „ zinc 

29.000. 000 „ tin 

or almost 360,000,000 francs ; whilst tho home minerid pro- 
duction is now almost insignificant. Now steam, compressed 
air, and Dynamite, the three great aids the art of miring has 
received, would easily produce the enormous mineral wealth cf 
France, now neglected. 

M. Cailleaux then examined the actual position of l^amite 
in relation to the State, which possesses the exclurive ]^vilege 
of manufacturing powder, and he argued that the tax levied is 
c 
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prohibitive. In his opinion, if tho State alone* pc^sesaed tho 
right of manttfactnring Dynamite, all chances of introducing 
and working it in France would be ended. He eompletea his 
paper b3r expressing the following wish : 

' Considering the over increasing requirements of industiy, and 
tlio constantly increasing price of hand labour, which renders 
the use of powerful energetic agents more and more neces- 
saiy, he desired that explosive agents other than powder, 
properly called, should he freely manufactured and sold. That 
they should be subjected only to the regulations -which rule in 
other countries, l^iat the duty upon the Dynamite should not 
sensibly raise the price above that charged in other countries, 
viz., 

5 francs tho kilogramme in Kngland 

5 „ „ Sweden 

375 „ „ Germany 

The following trial has been made in the tunnel on tho 
Halifax and Ovenden Junction Railway. Tlio experiments were 
made by Mr. Edwards, of Newcastle, agent for the Dynamite 
Company, under tho superintendence of Mr. R. E. Cooper, 
C.E., tho resident engineer of tho line. The rock in which 
the Dynamite was used is tho hardest found in tlie district. 
Tho mode of using the Dynamite is extremely simple. It 
is made into cartridges varying from 2 in. to 6 in. in length, 
and from i in. to in. in diameter; a percussion-cap, very 
similar to an ordinaiy gun-aip, is fixed to the end of tho 
fuse ; the cartridge having been opened at one end, the cap 
is pressed into the Dynamite and secured there by ordinary 
twine. Tho cartridge having boon placed in the borehole 
and tamped with water or sand, tho fuse ignites the cap 
and the explosion of the cap explodes the Dynamite. The first 
experiments -were intended to show its effect as compared with 
powder, and from these it was ciilculated that a ctirtridgo 5 in. 
long and J in. diameter, containing 3 oz. of Dynamite (whicli 
was the largest used on that day) has as much disruptive effect 
as 1 of pow’dcr. Next, three cartridges, each containing 3 oz. 
of Dynamite, were placed on a block of stone 4ft. square and 3 
ft. thick, and covered with a shovelful of wet sand. On being 
exploded it was found that the rock was split completely through 
into four pieces. Thirdly, in order to show that there was no 
danger from tho Dynamite taking fire when in small quantities, 
a cartridge was ignited, and Mr. Cooper held it in his hand 
whilst it burnt away with a steady flume, no explosion what- 
ever ocesurring. It was proposed t^ have several more trials, so 
as thoroughly to test its qualities, and if considered succes^ul 
for practical purposes it w’ould in all probability be used altogether 
for the mining work of the tunnel. It was expected that a saving 
of 50 per cent, in time would be effected by its use . — Halifax 
Courier, 
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DYNAMITE, ZJTBOEEACTEVS, AND OUN-COTTON. 

A*DfscussioN at the Institntion of Civil Engineers on explo^. 
sive substances seems to establish the comparative safety, force, 
and economy of Dynamite and Lithofractcur as against Gun- 
cotton ; and at a meeting of the East Worcester Institute of Mining 
Engineers, held at Dudley, an experiment was reported on which 
seems to illustrate the efficacy of Dynamite in overcoming great 
resistances. A largo mass of cast-iron, resulting from the leak- 
age through the bottom of an iron smelting-furnace, had on 
several occasions been subjected to the action of gunpowder to 
break it up without success. The mass was about 8 ft. thick, 
and a number of cartridges of Dynamite were introduced into 
one of the ol(l chambers which had been made when it was tried 
to burst the mass by gunpowder. The result was to shatter the 
block into pieces, some of which were projected to a considerable 
distance from the spot. The opinion generally arrived at by 
the persons present was that for blasting purposes Dynamite was 
preferable to gunpowder, especially in wet ground, where gun- 
powder cannot be used ; and, as it is also preferable to Gun- 
cotton, it appears to bo the best blasting material we have now 
at our disposal. 

THE GUNPOWDER PILE-DRIVER. 

Amono the many useful improvements introduced of late 
years in connection with labour-saving apparatus for engineer- 
ing construction may certainly bo classed the Gunpowder Pile- 
Driver of Messrs. Shaw and Justice, brought out originally in 
the United States, introduced into England some five years 
since. Tho apparatus consists of an ordinary pile-driving 
engine having a ram, from the upper and underside of which a 
plunger projects. The ram is fitted with an arr£ingement by which 
it may be retained at any desired height above the pile-head. A 
c!i.st-iron cap, having a hole in its centre into which tho lower 
plunger of the ram will fit, is placed on the top of the pile to bo 
driven, and in the hole is inserted a small charge of gunpowder. 
On the ram being released, the lower plunger enters the hole in 
tho cap, and compassing tho air within, generates heat, which 
ignites the gunpowder. Tho force of the explosion is utilised 
partly in driving tho pile downwards, and partly in throwing tho 
ram upwards, the latter being detained at the required height 
ready for the next blow. Should the ram be thrown too high, 
the upper plunger enters an air cylinder, compressing the air 
and cushioning the blow. Tho charges of gunpowder were^ at 
first fed into the cap-piece by hand, but a self-acting feeding 
arrangement was afterwards added which, still further simplifies 
its operation. A very fair idea of the performance of these 
machines on a practical scale may be gathered from the report 
of the United States engineers upon some work done in tho 
new Navy Yard, League Island. About 400 piles were driven 
o2 



36 THE TEAB-BOOE OF FACTS. 

mainly from a scow or barge on which the apparatus was erected. 
Very low tides, severe cold, heavy ice,"and sunken rocks, rex^ered 
the work of driving somewhat difficult ; but notwithstanding this, 
the result was that the 400 piles, averaging over 30 ft. in length 
10 in. in diameter, were driven an average depth of 21 fb. 
each in an .average time of 13^ minutes per pile, inclusive of 
moving the barge into position. The average number of blows 
to each pile was 8^, and the average distance to each blow was 
2 ft. 6 in. The piles were driven without rings, shoes, or points, 
each pile being cut off square at top and bottom, but not one is 
reported to have been split or splintered. The cliarges used 
were 1 and 1;^ oz. of common blasting powder compressed into 
cylindrical blocks, and rendered non-explosive except at high 
temperatures, llie results show that the desideratum of pre- 
serving each pile solid and unshattered is attained by the Gun- 
powder Driver. — Engineering, 


XYANISINO. 

Thb old process of preserving wood by Kyanising has gone 
very much out of use \ and, as applied to ship-building pur- 
poses, it was no doubt objectionable, as, besides being expensive, 
the preservative material, which was corrosive sublimate, 
corroded the iron bolts driven into the wood. The preservative 
action, however, was found to be very effectual ; and the albu- 
men of the wood, in which the decay usually begins, was coagu- 
lated and rendered inert. In America some experiments liave 
lately been made to contrast the durability of kyanised wood 
with wood used in its natural state. Logs 9 in. square and 18 
fb. long, of various native woods, were cut through longitudi- 
nally, and one half of each was kyanised, and the other half left 
without any preparation. The whole were then erected as posts 
in 1863. When examined during the x>ast year, the kyanised 
halves showed scarcely any signs of decay, while all the un- 
prepared specimens were very much decayed — ^in some cases so 
much so as to have broken down. — J, C. BoumCt C.E., lUmtraied 
London News, 

% 


TBB FRBSEBVATION OV TIMBBR. 

Wb have lately had an opportunity of examining some speci- 
mens of timber preserved by a new and very promising process, 
invented by Mr. J. B. Blythe, of Bordeaux. Mr. Blythe treats 
the timber with carburetted steam — ^that is, with steam having 
mixed with it a small proportion of hydrocarbon vapour — the 
result ^ing an evolution ^ acetic acid, and the formation be- 
tween the fibres of the wood of a peculiar gummy substance, 
which hardens by time, and which appears to materially increase 
the resisting powers of the material. When first treated the 
timber is so semened that it can be rolled to give it an even sur- 
face, or its fonn can be altered to a considerable extent by pres- 
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sure, and it can thus be moulded to many forms, which are at 
presc|it only producible by the action of cutting tools. The 
forms thus given to the timber in a soft state are retained per- 
manently. As far as can be judged from experience gained cm 
the Northern Bailway of France, on which line siegers, treated 
by this process, have been down for some time, Mr. Blythe’s 
system of treatment is an effectual presen'ative, while it has the 
great advantage of enabling green timber to be seasoned in a 
few hours. In fiict, the sap wood, when “ carburettod,” appears 
practically equal to the heart wood in durability and powers of 
resistance. - 


DRAINAGE WORKS IN HOLLAND. 

The commissioners appointed for the erection of steam drainage 
works in the Zuilichen (Bommelerward) Marsh or Folder, beg 
us, for the sake of those who are interested in such works, to 
insert the following : “ After a long investigation and discussion 
it was decided to erect in the Zuilichen Polder direct-acting 
centrifugal pumping machinery, from Messrs. Glwynne and Co., 
engineers (Essex-street Works), London, instead of the present 
or former steam-engine. The direct-acting pumping-engine 
was to bo of 20 horse power, provided with condensation and 
expansion arrangements, and the pump with syphon pipes, 
seridng to ^ve a larger discharge when the lift was lower. The 
Polder, which contains about 600 nects (about 1,400 acres of 
land), and was covered with water, was pumped dry in 26 days 
and nights (24 hours each). The outer sluices were shut, in 
order to try the pumping power. The results were such as 
to surpass all expectations. It showed that — at lifts of 1'60, at 
1*65, at 1-76, and at 2 metres — every minute there was 
discharged a greater quantity of water than the quantity con- 
tracted for by Mr. C. Bak, of Dolfshavon, agent for Messrs. 
Gwynno and Co., of London. The trials could not go further, 
because the water in the canal could not be raised higher. The 
commissioners intend to raise the canal 1 nietre, in o^er to lift 
the water from the Polder to a relative higher state as compared 
witli the level of the water in the river. (The machine is a 
combined engine and centrifugal pump with delivery pipes 18 
in. diameter, and was designed to discharge 6,000 gallons per 
minute at an elevation of 3 metres, running 180 revolutions. 
It has a cylinder 14 in. diameter x 10 in. stroke, and works with 
62 lb. of steam in the boiler, steam being cut off at one-quarter 
of stroke. The condenser is one of the ordinary injector con- 
densers with ram plunger, apd produces a vacuum of ^7i in. 
The coal used was 2^ kilogrammes per horse power per hour in 
water lift, which is a very excellent result). The simple 
arrangement of the pumping machinery is most satisfactory, as 
well as the neat, useful, and practical way in which it is 
finished, the excellence, of its working, "*hnd 'its high useful 
effect.” — Engineerinff, 
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TUBB WELLS. 

A. M. DomnsT has brought before the world a modification of 
the Korton tube well. The BuUetin de la 8ocUU dUEncouragc- 
dkent (March 1878) contains a description of this system, on 
which M. Tsesca has rd}iorted very favourably. “ M. Donnet," 
he says, “ has performed a useful work in constxucting this 
apparatus, and ho will do a yet more useful thing in extending 
its introduction.” 

In M. Donnet*8 machine the sinking of the tube is effected 
by means of a falling weight, weighing from 200 to 250 lb. The 
tube is made up of several lengths, in the foot of which there 
are small holes, and below these holes a steel point to aid in 
penetrating the ground. The- tubes are coupled by sleeves. 
The falling weight runs in guides on a vertical frame, and the 
tube also passes through appropriate guides. The whole system 
can be mounted on a carriage for transport. — ’Engineering. 


KACHINES, TTKKELS, AND MODELS. 

Mil. Archibald Neill has described to the Mechanical Section 
of the British Association the stone-dressing machinery em- 
ployed at his works in Bradford, stating that for several years 
he could not dispose of a single machine-dressed stone in 
Bradford, owing to the inimical attitude of the masons ; but now 
all opposition had ceased, and he had the hearty co-operation of 
nil engaged in the building trade. 

The St. Gothard Tunnel was described by M. Bergeron, of 
Lausanne. The contractors for those works are under heavy 
penalties to complete them in eight years, and the length of the 
tunnel is two miles longer than that of Mont Conis. The 
boring drills are those of Dubois and Frantjois, worked by com- 
pressed air at five atmospheres, and the blasting is performed 
by dynamite. 

Mr. White, of Cowes, the well-known ship-builder, exhibited 
a beautiful model of a vessel proposed by him for the service of 
the Channel passage. In lieu of a convex form for the bottom 
a concave one was mlopted, and this, ho believed, would counter- 
act the tendency to roll. 

Italian irrigation was then brought before the Section, in a 
paper by Mr. P. Le Neve Foster, jun., descriptive of works 
intended to serve the district of Casale, in Piedmont, where the 
author has been engaged for several years on undertakings of 
this character. The w-orks in question consist principally of a 
canal, tTy means of which the wafers of the Po will be made 
available for fertilizing a large and otherwise comparatively 
non-productive district of land. For these plains water is, as it 
were, the life-blood of the country, and for many years past 
such works have been the study of Italian engineers. 
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HYUBAULIC ATJTOMOTOB: PUMPS SUPERSEDED.' 

^E wonders of the hydraulic press have prepared one for other 
extraordinary manifestaitions of working power in this direction ; 
and we now observe, from an elaborate article in the Minvkg 
Joumedy with drawings of mechanism in illustration, that a 

Hydraulic Automotor ” has been invented (though not yet in 
practical use) which, it is expected, will altogether supersede 
the use of pumps for raising water, whether from mines or for 
any other purpof^e. This important idea in connection with 
practical hydraulics is claimed hy Dr, Bourbon des Clayes, of 
Paris. It is e^ndent that, if whilst retc'Uuiug,'or nearly so, the 
proportional relations between the power and the resistance of 
the hj^draulic press, we could succeed in augmenting in a 
notable proportion its conditions of speed, we should have a 
motor at once the most powerful, the most economic, and thu 
least dangerous in use which could bo phiced at the disposal of 
mankind. It is precisely of this proldem that the Hydraulic 
A-utomotor is claimed to bo the solution, and of which a 
theoretical and practiciil demonstration is offered. — Builder, 

COMMUNICATION WITH DIVERS. 

An interesting scries of experiments has been carried out 
.n the lliedway, off Chatham Dockyard, by the officers and men 
yf the Royal Engineers, under the direction of Major E. D. Mal- 
colm, the head of the Torpedo Department of the School of 
Military En^nccring, for the purpose of testing the merits of 
111 invention by Mr. Mauldin Vinter, for enabling divers, when 
.‘mployed at any depth, to hold conversation with those at tho 
furfaco of tho water. Hitherto, an insuperable difficulty has 
been experienced by divers in being unable to communicate 
rerbally with the attendants above, tho principle usually adopted 
by divers when carrying on their operations being to give pre- 
joncerted signals by so many pulls on a signal line. This, how- 
3 ver, appears to have been at length overcome by Mr. Vinter, 
u the invention submitted by him to the Government. In the 
Lrials just completed in Chatham Harbour, Corporal Falftonor, 
m experienced diver of the Royal Engineers, equipped in tho 
-iiebe and Gorman improved diving apparatus (which has gained 
:he prize medal at Vienna), made the descent, and during the 
vhole time he was under water was enabled, by mcq.ns of tho 
low apparatus, to convor.se freely with those above, every word 
spoken by him being distinctly heard .and understood. Mr. 
ilorman, who was present daring the experimental trials, stated 
:hat the invention would bef further improved upon, so as to 
facilitate its use in all diving operations connected with harboiir 
tvorks, and for laying stone blocks, &c., in connexion wtih 
mbaqueous operations. Tlie apparatus can, it is stated, be 
sasily applied to any description of diving dress.- THe value 
af the invention will be readily understood and appreciated by 
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every one interested in the science of diving, from the simple- 
fact of the g^t confidence a diver will gain from being, i& his- 
isolated position, enabled to speak directly to those in whose- 
h»nds his life, for the time being, is literally placed. — 
meeting, 

MEW ARTIFICIAL STONE. 

The J&tarnal of the Franklin Institute informs us that Mr, 
Frederick Bansome read, on November 10, a paper before the 
Institute ‘‘ On Some Bcccnt Improvements in the Manufacture 
of Artificial Stone,” and especially of a new and improved 
variety of it, to which the name of Apsenite has been given. 


BBICK-MAKINO. 

Mb. Whympeb, Sub-Inspector of Factories, is able to report 
that the application of the Factory Acts to the Kentish and 
other brickfields under his inspection has been successful. It 
had been objected that long hours must bo worked in fine 
weather to make up for stoppages in wet weather ; but these 
frantic efforts of 15 or 16 hours* work were not required to make 
up for bad weather alone, but for wanton idleness and for time 
wasted in drinking. Mr. Whyniper says : — “ The quantity of 
beer consumed by ‘brickies* is almost incredible. One master 
lias allowed ton pints of beer a day to each * setter.’ Carts 
laden with beer regularly make the rounds of some fields. Many 
of the master brickmakers were, and still are, publicans. Some 
even have publichouses in their own fields. I remember myself, 
on a brilliant day of last summer driving into a field where I 
expected that all would bo busily at work. Nobody was atworx 
u^aII; but at the door of the publicliouse, in semi-dmnken 
conversation with the portly gentleman, who was brick-master 
and publican in one, lounged three or four stalwart brickies. 
On my appearance they transferred their attention to myself 
and my horse. Clasping the nec^ of ‘tlie latter, or leaning on 
the shafts, they assured me with a tearful . pertinacity that we 
(I piftsume they included the horse) ymre ' all of the same fiesh 
and blood,* an observation which, thoi^h relevant to nothing in 
particular, seemed to afford them the liveliest satisfaction. They 
did not think it duo to their pockets to work every fine day, nor 
did their employers show any signs of objecting to their relax- 
ation.” Mr. Whymper is able, however, to add that from all 
quarters he hears now of the diminution of drunkenness under 
the operation of the Factory Act ; one of his informants declares 
that It 6as been lessened by two-tfiirds. The men are said to be 
1)ocoming less rough, less coarse in their amusements, and, in a 
word, more respectable. The clauses for the protection of 
children are almost universally approved. A manager of im- 
portant works states that he, while under nine years of age, and 
working from 5 a.m. to 0 f.u., lifted 45,000 bricks per week. 
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each brick weighing about 10 lb.; ho frequently had to bo 
carri home exhausted on the moulder’s back. Another narrator 
mentions having frequently fallen asleep over his supper, and 
been roused next morning with tlie food still in his hand ; and 
the foreman of his field, a Homan Catholic, often fell asleep 
while saying his prayers at night, and was found next morning 
lying by the side of the bed. But now the brick chiMren, half- 
timers, are regular in their attendance at school,^ and very 
orderly pupils ; young girls go to domestic service who would 
formerly have been in the brickfield ; and even those masters 
who maintain that production has decreased, willingly, for the 
most part, accept the restrictions on account of the regularity 
which they necessitate. Mr. Whympor adds that it should be 
borne in mind that legislation can only give people the oppor- 
tunity of becoming good and healthy ; how far they will avail 
themselves of it depends largely upon those with whom they 
associate, and upon those whose judgment they respect — an 
important consideration for magistrates, clergymen, inspectors. 
Burgeons, and also for tradesman and cottager, each in his 
station. — Times. ■■ 


OfiAXriTE, ASPHALTS, OB WOOD. 

Mb. William Haywood, the engineer to the City Commission 
of Sowers, who has at much length reported to that Commission 
on street paving in the City, states in that report that the 
observations taken were, first, of the traffic — the number of 
horses and vehicles which passed through the selected streets ; 
and, secondly, of the accidents which occurred to the horses. 
We have not space to quote Mr. Haywood’s details in extenso. 

The result of the observations went to prove that asphalto 
was most slippery when merely damp, and safest when perfectly 
dry ; that a horse might be expected to gravel on the asphalto 
without an accident nearly twice the distance when the pave- 
ment was dry that it could do when damp, and that the difference 
• between the safety of asphalte when wet and diy was not con- 
siderable. ■ The granite was moSt slippery when dry and safest 
when wet ; a horse might be.expected to travel on granite without 
accident nearly «even timfts the distance when the pavement w'as 
wet than when diy, and the granite was about twice as safe 
when merely damp as when diy. Wood was most slippery when 
damp and safest when dry ; a horse might be expected to travel 
on the wood more than three times the distance when the pave- 
ment was dry than when damp, and w^ood was more than twice 
as safe when wet as when damp. 

A aUEEHSLAKD BOBINO MACHIKE. 

At the stores of Messrs. P. H. Bussell and Co., Brisbane, a 
Boring Machine has been exhibited, which has attracted somo 
interest. The machine has been constructed for Mr. B. Austin, 
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the proprietor of several tin properties at Stanthoipe, and it is 
to be used by him in prospecting the ground for lodes.l The 
machine consists of a hollow tube, about 4 ft. long and 3^ in. 
diameter. This works on the augur principle, and sinks through 
any kind of ground rapidly. To this is attached a length of 
stout iron rod, and tlie machine can be made to sink any depth 
by the sc^wing on of additional lengths, the means for which 
are provide!. The borer is worked by means of a stout beam 
of wood, which is inserted in an iron ring at the top, and tlie 
labour of one or two men is all that is required. Working in 
hard ground, it takes about 16 minutes to fill the borer, which 
is then taken out, cleared of its contents, and re-inserted. To 
keep the hole free from water, there is a suck-^ump, which is 
screwed on instead of the borer, and rapidly empties the sinking. 
There is also a jumper for getting through rock. — Engineering, 

BALTIMORE SUTDOB COMPART. 

^ This Company has, since its organisation, built over 100 
bridges and viaducts, measuring in len^h upwards of 9 miles, and 
containing 13,000 tons of steel and iron, in addition to several 
million cubic feet of timber and masonry. The Company’s list of 
bridges comprises one draw span 366 ft. long, and one viaduct in 
South America which is said to be the highest in the world. 
Details as to this viaduct,^ which occurs on one of the Peruvian 
railways, have been given in Engineering, 

THE I.ORDOR WATER COMPANIES. COR8TART SUPPLY. 

The following extracts are taken from the Report of Mr. 
l^rank Bolton, Water Examiner, on the now works undertaken 
by^the difieront London Companies, with a view to give a con- 
stant supply to their districts: — “ The construction of additional 
subsiding and impounding reservoirs by the Chelsea, Grand 
Junction, and Southwark and Vauxhall Companies, ip most 
desirable. The Kent Company, in accordance with the notice 
given in January last, have completed the arrangements for and 
are now giving constant supply to about 1,600 houses in their 
district, situated in the parishes of St. Mar^B Rotherhitho and 
St. Paul’s and St. Nicholas, Deptford, and have applied to the 
Metropolittu Board of Works, in conformity with sec. 34 of the 
Metropolitan Water Act, 1871, for instructions for affixing 
hydrants to the mains in the district now under constant supply. 
The New River Company have now the power of affording 
effective constant service in their district. They have also com- 
menced a now high service covered reservoir, to contain 1,000,000 
gallons, at Southgate, in anticipation of the requirements of the 
water stipply to Edmonton parish. The Company have in a 
number of cases afforded constant supjjly by means of standpipes, 
and have recently agreed with a committee of the Corporation of 
the City of London to furnish constant supply at once to a large 
number of the houses of the poor within the City bounds, when- 
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ever tlio arrangement of the officers of the Corporation in con- 
nection therewith are completed. * The Bast London Company 
arc extending the constnt system of supply in their district, and 
have completed the arrangements for supplying the 6,328 houstSs 
in the special district referred to in previous returns. The 
Southwark and Vauxhall Company are constructing covered 
service rcser\'oirs at Nunhead, to contain 18.000,000 g|llons, and 
are erecting additional engine power for high pressuro constant 
supply. Additional boilers and works are also being constructed 
at Hampton. The West Middlesex Company are giving con- 
stant supply to a number of houses on the application of the 
owners, who havtf provided fittings according to the Board of 
Trade Regulations of tlio 10th August, 1872, and are fully pre- 
pered to extend the constant supply when called upon. This 
company are also constructing extensive works and additional 
engine power at Hammersmith and at Hampton, to insure effec- 
tive supply. The Grand Junction Company have completed a 
high service reservoir near Kilburn, to contain 6,000,000 gallons 
for constant supply, and are now la 3 dng a line of main pipes 
to connect up this reservoir with the works at Campden-hill, and 
are likewise erecting additional boilers and works at Hampton. 
During the time these works are in progress the filtration is 
inefficient, but every effort is being made to complete the works 
as soon as possible. The Company are also giving constant 
supply by means of standpipes in a number of courts and alleys, 
and arrangements have been made to supply upwards of 5,000 
houses of this class. The alterations in fittings under the new 
Board of Trade Rules and Regulations are being gradually 
efiected as occasion offers, and are carried out in all new 
buildings. The Chelsea Company are proceeding rapidly with 
the construction of the now filter-i)eds at Ditton. One of about 
one acre area is already completed, and another nearly so. A 
considerable improvement in the filtration of this company should 
shortly be effected.” - - 


DOMESTIC -WATER SUPPEY. 

Mr. Jauez Hogg, M.R.C.S., writes from Bedford Square to 
tlio TimeSt July 10; — “Wliilo the Lotral Government Boiird, 
through its officer of health, is very properly directing public 
attention to tlie extreme regard for the use of pure water, and 
advising the heads of households to see ‘to the sources and 
character of the domestic water supply, and the regular 
removal of refuse,* and so forth, as a means of preventing the 
spread of cholera, it does appepr that another department of the 
Government entirely ignores this important question and its 
duty to the public in the matter of a water supply entirely under 
its control. I beg, therefore, you w’ill allow me to direct atten- 
tion to the very disgraceful and contaminated state of the water 
in the Trafalgar Square fountain basins at the present moment. 
During the mid-day heat the water positively emits a perceptibly 
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disagreeable odour, and some of the green water which 1 sub*' 
to a microscopic examination the other day was loaded 
with organic matters, animal and vegetable life, &c. If this 
water finds its way into any of the public offices, I pity the 
people who make use of it ; and 1 also feel a certain amount of 
alarm for the dirty little boys who sit on the edge of the basin, 
washing tkair black feet in it, and bailing out quantities in their 
hats and raoes for the purpose of allaying thirst ” 


KEW BBFBIOEBATINO AFPABATT7S. 

A PARTY of gentlemen attended at the fact^ of Messrs. Siebo 
and West, Mason Street, Westminster Boad, in order to witness 
the working of an Ether Refrigerating Apparatus^ which Captain 
Erederic Warren, R.N., the inventor of the well-known “ cooking- 
pot,” proposes to apply to many useful purposes. The apparatus 
consists of a small steam-engine, to which is attached a second 
cylinder for condensing ether vapour. The cold produced by 
tdie expansion of condensed ether is utilised by being communi- 
cated to brine contained in pipes around which the ether circu- 
lates. The brine thus cooled is used in its turn either to freeze 
water or to cool air, the water being contained in reservoirs 
immersed in a vessel of cold brine and the air being conveyed 
in pipes, which wind backwards and forwards in such a vessel. 
The ether employed, being contained entirely in closed apparatus, 
is scarcely at all wasted, and little more than its first cost need 
be taken into account. In the above experiments the moisture 
on the outside of the pipes leading to the refrigerator was 
rapidly frozen ; and the air of the room, after being withdrawn 
at a temperature of 62 deg., was almost immediately returned 
into it at 45 deg. ; while, as this process continued, the temper- 
ature of the room was rapidly reduced, and might easily have 
been brought to the freezing point and so maintained. .Captain 
Warren claims that the temperature of any limited space can 
thus be kept down to almost any required degree ; and he pro- 
poses to apply the method to the construction of cold chambers 
on b^rd of ships, to be used for storing fresh provisions, or, in 
tile case of morcliant ships, for the conveyance of perishable 
freight. Thus he would have a cold chamber for bringing dead 
meat, say, from Aberdeen to London, and would accomplish this 
at a veiy small expense ; but he dbes not think it possible to 
freeze a whole cargo of dead meat, so as to obviate internal 
putrefaction during the long voyage from Australia. Ho pro- 
poses, Jiowever, to cool railway ^carriages in hot climates, to 
provide cool vans for the conveyance of dead meat and other 
provisions in India, to cool the air admitted into hospital wards 
in hot climates, and to provide an unlimited supply of pure ice 
at almost nominal cost. Messrs. Siebe and West have prepared 
the necessary machines for all these purposes ; and among the 
visitors yesteicUiy were some officials from the Admiralty, come 
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to examino into the matter with reference to its applicability to 
the wants of the Navy. Captain Warren asserts that one of his 
cool Ihamhers would allow a man-of-war to carry a month’s 
supply of fresh meat and vegetables for her whole company^; 
and if this be so, it would be scarcely possible to confer a greater 
boon upon the service. — Times. 

WATER-QLASS. 

By a paper recently read before the French Academy, it appears 
that silicate of soda, or Witer-Glass, hinders, like borax, the mani- 
festation of the organisms which produce putrefaction, but its 
action is more energetic than that of borax. The substance, it is 
concluded, is likely to find a wide application in destroying the 
infectious germs to which a number of diseases is to be traced. 

on. OP viTBioi.. — “SToms op vitbiol.” 

Tub oil of ^ntriol, or mixture of anhydrous sulphuric acid 
with its first hydrate — so-called Nordhausen sulphuric acid — is 
now very seldom manufactured, as the production of the ordi- 
nary hydrate, or English acid, is far more economical, and suits 
almost all purposes. It appears that the manufacture of the 
former is still principally going on in Bohemia, at the works of 
Von Starcu, where largo quantities of iron pyrites are trans- 
formed into so-called “ stone of vitriol,” from which the oil of 
vitriol is derived by distillation in clay retorts. These vitriol 
works are at Davidsthal, Bikov, Kasnau, Bras, and Branovic, 
and they appear to produce annually something like 1,500 tons 
of oil of vitriol. With regard to the yield, it is of importance 
how the stone of vitriol is composed, and it is best if it consists 
entirely of “ ferrisulphate ” — ^that is, anhydrous sulphate of 
oxide of iron, instead of ferrosulphate, or anhydrous ^ulphate of 
protoxide of iron. The moi^ of the latter it contains the 
greater is the loss of oil of vitriol through its decomposition 
into sulphurous acid and oxygen, the latter combining with the 
protoxiao of iron. E. V. Tahn, of Pardubitz, the manager of 
Von Starcu’s works, lays the greatest stress upon freeing the 
sulphates of iron from protoxide, and upon producing a thorough 
** ferrisulphate” before subjecting the stone of vitriol to f£e 
process of distillation. — Engineering. 

THE NEW HABBOUB WOBXS AT jrSRSEY. — ^LITHOFBACTEUB. 

The long-felt want of bettor and more extensive harbour 
accommodation at Jersey is in coiirse of being supplied by the 
extensive works now being carried out at St. Helier’s \)y Sir 
John Coode. They comprise breakwaters, piers, and landing- 
stages, which will enclose a large water area in the Little 
Boads, and will affl>rd berthage for the largest steam vessels 
firequenting the port of St. Helier’s at all states of the tide, as well 
as safe anchorage and shelter for any amount of shipping, l^e 
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open space between the mainland and Elizabeth Castle will be 
p^ially traversed by a breakwater, whilst another breakwater 
will be continued out seawards from the latter point for 4 dis- 
tance of about 2,700 ft. On the other or eastern side, a roadway 
be made from the present Victoria Pier to a point below 
the Engineer Barracks, whence it will be continued seawards 
for 1,400 ft. ; there it, will turn westward by a curved piece, 
300 ft. ii^Jength, terminating 1,400 ft. from the latter point 
in a fine pier and landing-place, with low-water berths for 
steamers. The evil of landing and embarking passengers at low 
water by means of small boats will thus be avoided, and the 
harbour will never bo dry, as the present one always is when the 
tide is out. But before this can bo effected, a vast amount of 
•blasting and quarrying will have to bo done, both for clearing a 
route for the breakwater and piers, and for levelling the bottom 
of the new harbour. Much has already been done by the aid of 
gunpowder, but the work has been slow owing to the peculiar 
character of the rock, which is a hard tough syenite, in which 
broad bands of trap rock occur at frequent intervals. The 
engineer of the works, Sir John Coodo, has therefore been for 
some time past desiring to obtain an explosive agent which 
would have a better effect than gunpowder on the refractory 
material with which he had to deal, and which would, more- 
over, be suitable for subaqueous operations. 

The Uthofracteur of Messrs. Krebs and Co., of Cologne, was 
the explosive selected for trial, and some experiments on a work- 
ing scale were recently carried out in the harbour by Herr Engels 
and Mr. Perry F. Nursey, with the view of demonstrating the 
applicability of lithofracteur to the purpose. Operations were com- 
menced by anattack on a mass of rock of irregular shape, about 
45 ft. in length, 18 ft. in width, and about the same depth, situ- 
ated in front of the Hermitage. Here several holes were bored, 
and charged with lithofracteur, small charges being also placed in 
vertical crevices in the rock, and the whole fired simultaneously. 
The result was, fliat after several such blasts, involving an ex- 
penditure of 13 lb, -of the explosive, the rock was considerably 
reduced in bulk, and the remaining portion so shattered as to 
make easy work for the quarrymen. 

Numerous other trials were made, including one with a 
60 lb. box of lithofracteur, which was lodged against a jutting 
crag about 16 ft. long, 8 ft. wide, and 6 ft. high^, and attached 
to a mass of rock at one end. The charge was simply placed in 
a deal case, and laid at low water by the side of the rock with 
heavy stones placed upon it to keep it down. Vnien the tide 
had risen 6 ft. the charge was fined, throwing a fine column of 
water high into the air, and demolishing the wall of rock. The 
lx)dy of water projected upwards of course represented so much 
non-paying work done, and had there been a wall of rock on 
each side of the charge the energy expended in producing the 
column of water would have been utilised in doing profitable 
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work. Ab it was, however, the engineer of the works expressed 
himself satisfied with the results. 

Thfe most valuable experiment, perhaps, was the demolition 
of a largo wall of rock with a heavy submarine charge of litho' 
fracteur. Standing out in the fairway of the harbour is a large' 
mass of rock, some 40 ft. or 50 ft. high, on one side of which 
was a vertical opening, wedge-shape in plan, 6 ft. wide at the 
outer or seaward end, and only a few inches at the |||ner end. 
On the one side was the main rock, and on the other a wall of 
rock 20 ft. high, 19 ft. long, and 12 ft. thick. At the back of 
this crevice, on the rocky bottom, were placed at low water two 
50-lb. boxes of lithofracteur, and on to these was tied an ex- 
ploding charge of 10 lb. of the same material, in which were 
inserted t\#o capped fuses, which were led up to the top of the 
rock. The charge was well secured to protect it from the scour- 
ing 'action of the waves, and the tide was allowed to rise over it. 
At 9 o’clock the same night, the tide being at tlio full, and giv- 
ing a head of some 12 ft. or 14 ft. over the chaise, an attempt 
was made to land on the rock and fire the charge. The weather, 
however, was rough, and there was a ’ heavy sea on, which 
rendered the attempt to land futile. The following day being 
Sunday, the charge was left to itself to weather two more heavy 
tides. At high water on Monday morning a* landing was 
effected and the fuses lighted, but no explosion followed. At 
low water inspection showed that the wind and waves had 
caused the fuses^— which were secured at intervals — to rub and 
chafe against the rocks, so that they had l)oth become damaged 
and useless about 6 ft. from the charge. A 5-lb bursting charge 
was therefore made fast to the main charge, and two more fuses 
led up to the rock in such a manner as to render damage im- 
possible. At high water the same night a landing was e&cted, 
the fuses fired, and the charge exploded with very satisfactory 
results, the whole of the wall being completely removed. Tak- 
ing the dimensions of this wall at 20 iff. by 19 ff. by 12 ff., as 
already stated, gives a cubical content of 4,560 cubic feet, or 169 
cubic yards. The rock weighs 2 tons per cubic yard, so that we 
have in round numbers 340 tons removed by a charge of 115 lb. 
of lithofracteurj The experiment proved, moreover, that the full 
power of this explosive was developed, although it had been 
subject to the action of wind and waves for 55 hours, and to 
that of five heavy tides. The result of these experiments is the 
fact that Sir John Coode has decided to use lithofracteur in 
carrying out these extensive and important works.’-^I^ngineerin^. 


THB CHA2a& TUNNEL, 

At a meeting of the Institution of Civil Engineer.^, a paper 
has been read “ On the Geological Conditions Affecting the con- 
struction of a Tunnel between England and Evance,** by Mr. 
Joseph Prestwich, F.B.S. 
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The author, in this paper, reviewed the geological conditions 
of all the strata between Harwich and Hastings on - one side of 
the Channel, and between Ostend and St. Valery on the* other 
lude, with a. view to serve as data for any future projects of 
tunnelling, and to show in what directions inquiries should bo 
made. Gme points considered were the lithological characters, 
dimensions, range, and probable depth of the several formations. 
Th6 Lon^n clay, at the mouth of the Thames, was from 200 ft. 
to 400 ft. thick, while under Calais it was only 10 ft., at Dun- 
kirk it exceeded 264 ft., and at Ostend it was 448 ft. thick. Ho 
considered that a trough of London clay from 300 ft. to 400 ft., 
•or more, in thickness, extended from the coast of Essex to the 
coast of France, and, judging from the expedience gained in the 
Tower Subway, and the known impermeability and homogeneity 
•of this formation, he saw no difficulty, from a merely geological ' 
point of view, in the construction of a tunnel, but for the extreme 
distance — ^the nearest suitable points being 80 miles apart. The 
lower tertiary strata were too unimportant and too permeable 
for tunnel work. The chalk in this area was from 400 ft. to • 
1,000 ft. thick ; the upper beds were soft and permeable, but the' 
lower beds were so argillaceous and comp^t as to be compara- 
tively impermeable. In fact, in the Hainaut coalfields they 
effectually shut out the water of the water-bearing tertiary 
strata from the underlying coal-measures. Stilly the author did 
not consider even the lower chalk suited foe tunnel work, owing 
to its liability to fissures, imperfect impermeability, and exposure 
in the Channel. The gault was homogeneous and impermeable, 
but near Folkestone it was only 130 ft. thick, reduced to 40 ft. 
at Wissant, so that a tunnel would hardly bo feasible. The 
lower green-sands, .260 ft. thick at Sandgate, thinned off to 6()t ft. 
or 60 ft. at Wissant, and were all far too permeable for any 
tunnel work. Again, the Wealdon strata, 1,200 ft. thick in 
Kent, were reduced to a few unimportant mbbly beds in the 
Boulonnais. To the Portland beds the same objections existed 
as to the lower green-sands ; both were water-bearing strata! 
The Kimmeridge clay was 360 ft. thick near Boulogne, and no 
doubt passed under the Channel, hut in Kent it was covered by 
so great a thickness of Wealden strata as to be almost inacces- 
sible ;'>44iho same time it contained subordinate water-bearing 
beds, btui, the author was of rpinion that, in case of the not 
improbable denudation of Urn .Portland bed, it might be ques- 
tionable to cany a tunnel^i' by the Kimmeridge clay on the 
French coast, and out by the Wealden beds on theEngUsh coast. 
The oolitic series presented conditions still less fiivourable, and 
the lower beds had* been found. to be water-bearing in a deep 
Artesian well ^recently sunk near Boulogne. The experimeAtal 
deep boring now in progress near Battle -wonld throw much 
light on this part of the question. 

The author, then passed on to the consideration of the 
Palceozoic series, to whi<di bis attention was more particularly 
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directed while making investigations, as a member of the Boyal 
Coal Commission, on the probable range of the coal-measures 
under the South-East of England. Ho showed that those rocks» 
which consisted of hard Silurian slates, Devonian and Cav 
boniferous limestone, and coal measures, together 12,000 ft. to 
15,000 ft. thick, passed under the chalk in the North of France, 
outcropped in the BouloAnais, were again lost under newer 
formations near to the coast, and did not reappear until the 
neighbourhood of Frbme and Wells Was reached. But, although 
not exposed on the surface, they had been encountered at a 
depth of 1,320 ft. at Calais, 985 ft. at Ostend, 1,026 ft. at 
Harwich, and 1,114 ft. in London. They thus seemed to form 
a subterranean table-land of old rocks, covered immediately by 
the chalk and tertiary strata. It was only at the southern 
flank of this old ridge that the Jurassic and Wealdon series set 
in, and beneath these the Paloeozoic rocks rapidly descended to 
great depths. Near Boulogne these strata u^e already 1,000 ft. 
thick ; and at Hythe . the author estimated their thickness 
might be that or more. Supj^sing the strike of the coal, 
measures and the other Palaeozoic rocks to be prolonged from 
their exposed area in the Boulonnais across the Channel, they 
would pass under the Cretaceous strata somewhere in the 
neighbourhood of Folkstone, at a depth estimated by the autliur 
at about 300 ft., and near Dover at about 600 ft., or nearly at 
the depth at which they had been found under the chalk at 
Ouines, near Calais, where they were 665 fl. deep. These 
Palaeozoic strata were tilted at high angles, and on the original 
elevated area they were covered by horizontal Cretaceous strata, 
the basement beds of which had filled up the interstices of tho 
older rocks as though with a liquid grouting. The overlying 
mass of gault and lower chalk also formed a barrier to the 
passage of water so effectual, that the coal measures wero 
work^ without difficulty under tho very permeable tertiary and 
upwr chalk of the North of France ; and in the neighbourhood 
of Mons, notwithstanding a thickness of from 500 ft. to 900 ft. 
f>f strata charged with water, the lower chalk shut the water 
out so effectually that the coal measures were worked in perfect 
safety, and were found to be perfectly dry -under 1,200 ft. of 
these strata combined. No part of the Straits exceeded 186 ft. 
in depth. The author, therefore, considered that it would be 
perfectly practicable, so far as safety from the influx of the sea 
, water was concerned, to drive a tunnel through the Palaeozoic 
rocks^ under the Channel between Blanc Nez and Dover, and he 
stated that galleries had actually been carried in coal, under 
less favourable circumstances, <for two miles under the sdh near 
Whitehaven. But while in the case of the London clay tho 
distance seemed' almost an insurmountable bar, here again the 
depth offered a formidable difficulty. As a collateral object to 
be obtained, the author pointed to the great problem of tho 
range of the costl measures from the neighbourhood of Calais iu 
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the dSnietion of East Kent, which a tunnel in the PalcBOzoie 
stxata wpuld help to solve. These were, according t 9 the 
author, the maih conditions which bore on the construction of a 
«il»darine tunnel between England and Erance. He was 
satisfied that on geological grounds alone it was in one case 
perfeotty practicable, an 1 in one or two others it was possibly 
so; but there were other considerations besides those of a 
geological nature, and whether or not they admitted of so 
fiivourable a solution was questionable. In any case, tiie author 
would suggest that, the one favourable solution admitted, it 
might be desirable, in a question involving so many and such 
great interests, not to accept an adverse verdict wi&out giving 
all those contiderations the attention and deliberation which 
tho importance of the subject deserved. 

Granting the possibility of the work in a geological point of 
•view, there were great and formidable engineering difficulties; 
hut the vast progress made in engineering science during tho 
J//et half century lod the author to imagine that they would not 
prove insurmountable, if tho necessity for such a work were to 
.■irise, and the cost were not a bar. 


MB. S. J, MACKIB's channel PASSAGE STEAMER. 

In tho matter of the Channel passage, since the collapse of 
Mr. Fowler’s scheme before tho Committee of the House of 
Lords, public attention has of late been directed towards a 
solution of the question by mefins of largo un<l commodious 
vessels, drawing very little water, to do tho work between tho 
existing harbours without any considerable expenditure upon 
those harbours for improved accommodation. So long ago as 
1869 Mr. S. J. Mackio, C.E., entered on this ground, and 
designed a special class of vessel for tho Channel service. It 
may be remembered that a very pretty wooden model and an 
iron model working by steam were in that year exhibited at tho 
soiree of tho President of the Boyal Society, where they 
attracted much attention. The model was also shown privately 
to the Members of the Committee of the Society of A^s upon 
the subject of tho improvement of the present steamers, in 
1870, but was not put into competition with other models then 
<lisplnyed, because the inventor declined to exhibit on account 
of the restriction of size to vessels not exceeding 200 ft. in length, 
since he refused to consider any vessel under 400 ft. in length 
as properly suitable for the Channel passage. 

The system of construction odopt^ by Mr. Mackie is that of 
a. com^site. box-girder, or compound tubular bridge, to whibh 
the skin is fasten^, forming a body or general hull like that of 
vessels of the ordinary type. To the merits of this mode of con- 
struction, for its strength, lightness, commodiousness, and safety, 
the highest appreciation has everywhere been freely given ; and, 
indeed, there 9 an be not question whatever as to these points ; 
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nor can there be any other form in which better accommodation 
will be furnished for travellers. The experimental question 
really to be settled was the efficiency of the proposed mode of 
propulsion, there being no doubt whatever as to the steadiness 
of we vessel in a sea-way. To these important questions the 
inventor has devoted much of his attention, being most desirous 
that everything should be assured before his plan came before 
the public. In this spirit he has worked on with his model, 
lengthening her, deepening her, narrowing her tubes, increasing 
the diameter of her paddles, working her with three, two, and 
one pair of paddles, for effects in comparison with each other, 
until at last ho has altered his model altogether out of the 
original light-draught shape, and she now represents one of the 
heaviest of ironclads, such as would have a draught of 65 fb., if 
the proportions were reflated as usual according to scale. As 
the model still drives with as gtKxl speed under tlie most unfa- 
vourable conditions that could bo devised, it is only fair to con- 
cede that^ so far as any model, conscientiously worked, can 
determine, Mr. Maekie has good grounds for his belief that a 
high speed will be obteined by this mode of propulsion. 

Mr. Mackio’smost recent design for the Channel Passage 
Vessel differs only from the original one, in having four paddles 
instead of six, and in being 80 ff. in beam instead of 90 ft. ; this 
reduction of the beam l)eing for the sake of finer lines, with a 
view to speed of working, which will not be less than 20 miles 
an hour. The details of measurement for the proposetl ship are 
— length, 400 ft. ; breadth of beam, 80 ft. ; draught of water, 

6 ft 6 in. The vessel is constructed in the following manner : — 
The bottom of the hull is nearly ffiit, there being just a slight 
rise along the median line. It is double plated, with an inter- 
val of 18 in. between the skins. Four main vertical girders ex- 
tend longitudinally through the vessel from end to end, so far 
us the form of the bows and stern will permit. These girders 
are braced together transversely, by a main deck and by an 
upper or promenade deck, the whole being attached^ the outer 
skin of the vessel. The central interspace, formed by the in- 
nermost longitudinal girders, constitutes the main compartment, 
or central hull, of the vessel; and in this are placed the 
boilers, engines, stores, berths for crew, and cargo. The lateral 
■interspaces, between the inner and outer longitudinal girders, 
form on each side a tubular channel or waterway, open at both 
ends ; and within these watervmys are the propellers, which may 
be two or three pairs of paddles in each waterway, to work 
synchronously or separately, at the will of the engineer, who 
controls all the engines from a central position under the Steer- 
ing house. In tlie present case the paddle-wheels will be 24 fb. 
in diameter, with floats 12 ft. wide by^ & ft. deep. The water 
acted on, being thus confined, passes entirely through the vessel 
from end to end. The external spaces, between the outer 
longitudinal girders and the skin of the ship, form buoyant wings, 

D 3 



62 Tins ybahtBOok ot facts. 

or lateral hulls, into vhich the baggage-vans will be lowered and 
covered down with water-tight hatches. The buoyancy of these 
outer compartments will act as an additional check upo& any 
tendency to roll, just as a man floating on his back (as this 
vessel does on her central hull) could check his rolling motion 
by his extended arms with a bladder in e^h hand. Soth 
weight and buoyancy are thus brought in to aid the great width 
of beam in giving the utmost steadiness to the vessel. In a 
lon^tudinal direction the flat floor of the hull, and the buoyancy 
of its every portion — unlike the buoyancy of an ordinary ship, 
which only exists in the middle body, the bows and stern being 
dead ends, and oscillating on the central buoyant portion — ^with 
the force of the current passing through the ship acting as a 
water-rope to tie the hull down to the sea, will all undoubtedly 
combine to give the vessel, if not absolute steadiness (which per- 
haps is neither attainable nor desirable in rough weather), yet 
certainly as much steadiness as is practiwibly attainable and 
safe in a floating structure. To prevent the vessel being wet, 
great flare is given to the bows, and the lines of the bottom are 
flned off to an unusual degree below the water. 

The saloon is a very conspicuous portion of the vessel. In 
no ordinary ship can anything like the same extent of the best 
accommodation bo obtained. It is one of the merits of Mr. 
Hackle’s plan that this ■ feature first received in it the grandest 
extension, which is a merit that ought not to be lost sight of 
in estimating the originality of different competing schemes, 
jbistead of being a more addition,, as hitherto, Mr. Mackie makes 
the saloon an integral part of the ship, adding in the largest 
degree to its stren^h and safety. The upper portions of the 
main longitudinal girders are brought up above the maindeck, 
and boxed in by the upper or promenade deck, thus forming a 
magnificent Miloon 300 ft. long, 60 fb. wide, and 12 ft. in height. 
The longitudinal ^rders are in this way brought to 26 ft. depth 
of web, and give immense stren^h. These’girders, as well as 
the bulkbortlB across the hulls, give also the capacity of taking 
all the strains in the place of the plates, and relieve the torsions 
of the outer skin, which are so detrimental to the endurance of 
our present ships. 

At first sight, the friction of the water through the water- 
ways might seem an impediment^ to the propulsion. But on 
closer examination many of the difficulties vanish, particularly 
when the balance of results is *1sbruck. Thus the action of the 
- tubes in releasing the head resistance is beneficial, in causing 
shorty throws of the water from the bows, and in giving 
direct force to the columns of wAtev expelled, instead of a large 
amount of force being lost by the lacerid dispersion of the water 
from outside paddle-wheels. Some considerable discussion has 
arisen as to the necessity of running the following paddles at 
higher speed than the intake paddles ; but Mr. Mackie asserts 
that he gets the best results by working all the paddles together, 
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stroke for stroke, the paddles of all the Trhecis dipping into the 
streapi together. In rough weather there will be this advantage, 
that the current passing through the tubSs will be pretty uniform, 
and therefore the irregularity of wave-action, so formidable to 
ordinary steamers, will be avoided. It would be a mistake]! to 
suppose that in the Mackie vessel the waves have free access to 
the body of the vessel. The waves are prevented from rushing 
into the tubes by the limited space that is left above their 
mouths — not more than from a few inches to a foot above the 
load draught-line. The upper part of the waterway also is 
grated, to prevent tlie swallowing up of boats, if they were un- 
happily run in to at night or in a fog ; as also to prevent the 
entrance of any foreign bodies that may be floating in the sea. 

The time of working the engines, moreover, in the Channel 
passjige being but little, if anything, over one hour for the 
voyage across, the consideration of cost of working may be dis- 
missed, so far as this passage is concerned, in view of the more 
imperative essentials of the steadiness and comfort of the vessel. 
The fact, however, is that, on working out the resistances and 
speed upon the accepted riiles, the results, both as to resistance 
and speed, are highly favourable. 

Various designs for war-ships; river-boats, and canal-boats, 
have also Ijcen prepared by Mr. Mackie, with a view to ascer- 
t^iining the powers of speed and the resistonco of the new 
form of hull under varying conditions of weight, draught, and 
yize. The results in every cjise are highly satisflictory. It is 
probtible, from the cautious and inquiring character of tlie 
inventor, that, had it not been for the antogonism of rival 
schemes, ho might have waited longer and spent yet more time 
on his researches. But enough, he considers, has been done to 
j ustify the building of a trial vessel of 140 ft. length, 22 ft. beam, 
and 3 ft. draught, to settle the question of propulsion before 
going to the public for a company to carry out the invention 
Avith a vioAvto commercial profits . — Abridged froTii the Illustrated 
London News. — 

COAX. IN SARAWAK. 

A CORRESPONDENT writcs to the Times : “ In the Parliament- 
ary Beport on coal, 1873, it is stated that the Coal exported to 
foreign countries has increased from 9,283,294 tons in 1865 to 
13,211,961 tons in 1872, and it will be instructive to notico 
Avhat sources of supply may assist in lessoning this outflow, 
since tho more coal that is available for steam and industrial 
purposes at home, the better pur iminufiicturers will bo,^blo to 
maintain that command of foreign markets which has hitherto 
been regarded as the heritage of this country. 'While the New 
South Wales coal is meeting the demand in the southern 
hemisphere, and a considerable portion of the coal used in 
North China and Japan is drawn from the latter country, large 
deposits of bituminous, anthracite, and cannel coal, have been 
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1]Qroi]gb.t to light in Sarawak during the past 12 months, where 
exploring parties have been organised by the ii^jah Bfooko. 
Therfe is now little doubt that, sooner or later, Singapore, Hong 
Kong, the Malay Archipelago, and perhaps Galle, will^ bo 
supplied with Sarawak coal of a quality to meet every require- 
ment for steam, gas, or other purges. The Sarawak Govern- 
ment is now working a vein of coal for the use of its own 
steamers a short distance up the Sadong River, not far from the 
sea ; this is inferior in quality and very easy of access. Near 
Mukah, on the sea coast of the Mukhin Residency, a vein of 
cannel coal of great thickness has been traced for a considerable 
distance, and been found cropping out in fourteen different 
places over an area of 20 miles. A vein of similar cannel has 
been discovered up the Rajong river, which is navigable nearly 
200 miles for small steiiracrs ; and many other outcrops of coal 
have been brought to light, of which that found in large 
quantities at Silantek has proved the most important. This 
latter, a stehm coal stated to be equal to West Hartley, has been 
raised, and tried at Singapore with remarkable results. This 
trial was made on bojird the steamship Agnes, fitted with 
ordinary compound surface-condensing engines, tlie diameters 
being 47^ in. in the high pressure and 25^ in. in the low 
pressure cylinder, with a stroke of 2 ft. 9 jn. During the 6^ 
hours the vessel was at full speed at sea . the steam was from 
50 lb. to 66 lb. pressure in tho boiler, and indicator cards 
taken every half-hour gave a moan horse-power of 330*71 ; 
4,196 lb. of coal was weighed and consumed, giving an average 
of 762 lb, per hour, au equivalent of 2 lb. 6 oz. per indicated 
horse-power per hour ; the furnace refuse was 7J per cent, of 
coal consumed ; tho combustion was perfect, with a very little 
light grey smoke. Making the usual allowances, it may bo 
t^ken that less than 2 lb. per horse-power per hour would 
suffice on an ordinary voyage. Tho coal used was surface coal, 
and could luujdly bo expected to yield its full power. Tho crop 
of the main fiain of this Silantek coal has been opened up for 
nearly two miles ; it runs from 4 to 5 ft. thick, and is available 
for surface working at n gentle angle. Quite lately coal of tho 
same kind as the above has been found at the mouth of tho 
Sibuyan River, near the sea, where it crops out of six hills of a 
considerable size and has many faculties for working, ^e 
existence of these deposits, and their utilisation through tho 
medium of Gliinese labour, can hardly fail to be a matter of im- 
portance to our liiastern carrying trade, and all interested may 
hope that the bad name attaching^to !l^stern coal w*!!! become 
a ^ing of the past. There are few points in tho far East where 
it is more important to command an unfailing supply of steam 
fuel than at Singapore and the Straits of Sunda ; our China 
trade cannot fail to welcome its production, and the newly pro- 
jected railways in Java will doubtless create a local demand for 
good coal which at present it is difficult to meet.” 
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COAL CT7TTINO, 

Hb. Tirth has read to the British Association an interesting 
paper on the application of machine:^ to Coal Cutting, giving a 
full description of the machine. It is driven by compressed air, 
and works by ** picking,” in a inmilar way to, though much more 
cf^ually than, the ** hand-pick ”at present in use. A youth of 
•ordinary capacity can acquire, in a very short time, suiiiciont 
knowle^e to undertake the duty of guiding one of these 
machines, which docs the work of twelve men. It appears that 
with well-constructed machinery 40 to 50 per cent, of the steam 
power exerted can he given off in compressed air at a density of 
three atmospheres in the receiver, and that this pressure is suf- 
ffeient for the eflbctual and economical working of the machnto. 
It is calculated that the equivalent of a man’s power, exerted 
by the machine for a whole day, is obtained at a cost of fuel of 
3^. In addition to other benefits from the use of compressed 
air, the cooling effect from its discharge at each ^stroke of tlie 
piston, reducing the temperature of the mine, is found to be wn- 
ducive to the comfort of those engaged in working, and, besides 
this, the ventilation is improved. Further, too, in the event of 
an explosion, the poisonous effect of after-damp or foul air 
generated can be mitigated ; and in case of fire the pipes can be 
used for conveying water to the spot, and such use has actually 
been made of them. It was estimated that an allowance of 2d. 
a ton would in three years liquidate the entire outlay for the 
machinery. 

The Nant-y-glo coal -cutting machine was described in a 
paper by Dr. Clapp. This machine is also driven by compressed 
air, and acts by means of a series of rotating drills which perfo- 
rate the coal, at the same time breaking down the divisions 
between the holes bored. 


THIS ECONOMIC CONSUMPTION OF SMOjUS. 

The operation, at Glasgow, of Messrs. T. « T. Vicars’s 
patent self-stoking smokeless furnace, which is perhaps a little 
better known in England than in Scotland, is thus spoken of in 
the Qlasg'om Herald : — It meets tJie case more thoroughly than 
any invention of a similar kind that has hitherto come under 
notice, and is as simple in construction as it is efficient in operation. 
The coal is placed in a hopper, over the front part of the furnace, 
into which it falls in small quantities through a couple of aper- 
tures. It is not necessary to open the front door of the furnace, 
except to see how the fire is ^tting on, for by a simple ifiechani- 
cal readjustment the man in charge of the fUrnace may regulate 
the quantity almost to an ounce. As it is added to from above, 
the coal sinks down, and slides slowly inward until it reaches 
the bars forming the bottom of the furnace. These bars are 
acted upon by plungers, which cany them forward together. 
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with their layer of coal on the top, and then, an eccentric bein^ 
applied, every third bar in the series is brought bdck to r^ivo' 
a fresh supply. In this systematic and continuous way the 
:4irnaco is fed with coal, which passes right through'in slow and 
easy stages, the same quantity of fuel being at all times in 
exactly the same state. Combustion is therefore perfect, the 
smoke is burnt up, and the waste fuel is discharged, in the ^rm 
of clinker or slag, into the ash-pit The works of which wo 
have been speaking are those of Messrs. Crum, at Thornliebank, 
where upwards of thirty of these furnaces are in operation, and 
others are being erected with all diligence. 


MCOJTOIknC CONSTJMPTIOX OF COAt.. 

The Manchester Society for the Promotion of Scientific 
Industry have been engaged for some time in preparing an 
exhibition of appliances for the saving of fuel, to bo held in Peel 
Park, Manchester. The exhibition is divided under eight 
classes, viz. : — 

1 . Appliances which may bo adapted to existing furnaces, &c. , 
whereby an improved combustion of fuel is secured, and a direct 
<Uminution of the quantity required is elFocted. 2. Appliances 
which may bo adapted to existing steam-boilers, &c., whereby 
the waste heat of flue gases, or of exhaust steam, is utilised. 
3. Appliances which may bo adapted to existing steam-boilers, 
pipes, and engines, whereby loss of heat from radiation and con- 
duction is prevented. 4. New or improved furnaces (using 
solid, liquid, or gaseous fuel), boilers and engines of all descrip- 
tions, specially adapted for the saving of fuel. 5. Natural and 
artificial fuels of all kinds. 6. Cotil-cutting and peat-manufac- 
turing machines. 7- Domestic and other fire stoves, ranges, 
and apparatus of all kinds (using coal, gas, or other fuel) for 
cooking, or for warming rooms and buildings. 8. Miscellaneous. 
As far as can be judged, at the present stage of the arrange- 
ments, each ^the above classes will be well represented. 

About 6^ appliances of different classes were displayed 
in a wooden building, 260ft. by 50fb., with three annexes for 
large exhibitors. The catalogue included some of the smallest 
and simplest contrivances, as well as ponderous boilers and 
engines, with all the latest improvements that have been devised 
under the stimulus of increasing cost of fuel. It may be stated 
generally that tlie exhibition is not confined to novelties. It 
includes many comparatively old and well-known inventions. 
The aim of the promoters has been not so much to offer pre- 
miums or rewards to inventors, n& to draw public attention to 
what has already been done in the required direction, and then 
to point out the path in which inventive skill may be most 
usefully exercised. 

In regard to the saving of fuel in manufactures, it is 
desired especially to bring under notice the advantages of high- 
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pressure boilers, for it is felt that steam as well as fuel has 
boon wasted. The exhibition included a globe high-pressure 
boiler; sent by Messrs. Sanderson and Proctor, of Huddersfield ; 
a tubular boiler, by Mr. G. Sinclair, of Leith, which is capable 
of working up to 3001b. to the square. inch; and a 60-horso 
Bood*s boiler, by the Patent Boiler Company, of Birmingham. 
Among other exhibits in this department are a 4-horse agricul- 
tural engine with spiral bar apparatus for securing greater 
economy in coal, by Messrs. Young Brothers, of Liverpool ; and 
a patent grate or series of grates, for furnaces, by Messrs. 
Bolgano, Tedcsco, and Co., of Prague. There were also a fuel 
economiser for railway locomotives, mechanical stokers, various 
machinery for the cutting of coal and making of peat, and a 
large number of other inventions with the same end in view. 
The wide range over which exhibitors extended was remarkable. 
On the one hand we find an excellent artificial fuel easily 
niiiriufactured and remauufacturod with the aid of silicate of 
soda and coal tar from the ashes and refuse of an ordinary fire, 
the discovery and patent of a lady ; and on the other hand the 
drawing of a set of three furnaces, fixed one above the other, 
for the purpose of c<jnsuming the smoke and of securing a 
more efficient use of fuel, contributed by an old Captain of the 
Boyal Navy. After serving his country professionally for fifty 
years, he is desirous of rendering in his old ago a further service 
if possible. 

The domestic department was well represented, and there Avas 
every imaginable contrivance for effecting a saving in the con- 
sumption of household coal. Dr. Crestadoro, the chief librarian 
of the Manchester Free Library, exhibited an ingenious self-feed- 
ing ^ate. There were also stoves specially constructed for the 
burning of peat, a novel kind of shovel for feeding fires at the 
bottom instead of from the top, and a large number of improved 
house grates. The general tendency of the inventions in this 
direction is to lessen the consumption by narrowing the area of 
the fire ; in some cases to shut it out of sight alto^fther. The 
model of an invention which possesses importance from a 
sanitary point of \iew was exhibited by Mr. Stott, of Halifax. 
This is a ventilating drain, by which the noxious gases arc not 
onlpr destroyed but utilised by being consumed in the fires, with 
which the drain is placed in direct communication by means of 
a pipe, which can be turned off or on at will. A large number of 
drawings and models were shown. As far as possible the various 
apparatus were in action. Suitable brickwork was proAudod 
for the fire grates, and steam p,ower for such of the exhibitors 
as required it. 


THB JLIBOTTB SAFETY CATCH. 

The Safety Catch of M. Libotte, which has found a wide 
application at the collieries of Belgium and the North of France, 
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has pxoYed its value at the colliery of “ Conception/* near Mont- 
SEX^morduenne, whore the pit rope broke when drawing up the 
cage loaded with four tubs of coal. The catch or parachute 
* Octed instantly, and forced its claws in the guiding beams 1*5 
centimetres deep, and after only sliding downwards | metre 
brought the cage to a standstill, and kept suspended a weight 
of 5,410 kilog., or 5^ tons, viz. the cage 1,700 kilogs., 4<loaded 
tubs 1,960 kilogs. and 2.50 metres of wire rope 1,760 kilogs. 
This apparatus merits its roputiition, and acts well when the 
rope breaks winding up, but is not reliable when going down. 


SUPPLY OF PBTBOLEUM. 

The TViusvil/e (Fennsylv&nm) Herald reports that the old 
oil wells are falling off rapidly, but new wells coming in appear 
to keep up the production. No new wells are started from the 
top of tho^ground, but no one c<n,n spo the end of the fourth sand 
development. The Herald says : — “ With present low prices the 
question of employing petroleum as fuel is again agitated. The 
latest intelligence upon the subject comes from Canada, where 
a man named Eelighino has been trying an experiment on a 
locomotive belonging to the Canada Southern Kail way, with an 
average consumption of 4 gallons per mile. The engine steamed 
quite freely, and made good time with a train of 30 cars. This 
would be about a barrel for every ton miles. The most simple 
contrivance for burning petroleum is either by means of a jet of 
steam or compressed air passed at right angles over the orifice 
of a pipe in such a manner that the oil will be sucked up and 
thrown into the furnace in the form of a fine spray, whore, if 
properly adjusted, it udll undergo perfect combustion. The 
cost of tho apparatus is trifling. The whole point, it seepis to 
us. turns upon cheapness, and as the market might go up rapidly 
with any marked increase of demand, there seems to be an in> 
disposition^o try the experiment. There can be little doubt 
that oil wm be found in many parts of the country where at 
present it is not thought of, in which case a new and unlimited 
market for its utilisation ns fuel would naturally follow.’* A 
Californian paper states that oil has been found on the bank of 
tho Paiaro river. 


THE FETBOLEUM TRADE. 

It is proposed to form a company to lay a pipe from Fetrolia 
to London, in the province or Qntario, Canada, for the convey* 
ance of oil, in consequence of the difSculty experienced in obtain- 
ing prompt deliveries by railway. As the two places are on a 
level, pumps will to be erected at intervals of about 10 
miles to fcJhse the oil into tho next pumping-place. The distance 
to be overcome is about 60 miles, and the cost is estimated .at 
100,000 dollars. 
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SOCKETS FOB ASHA>'TEE. 

WaIi rockets may be said to be i)OPtable artillery.' In many 
positions, owing tO' difficulties of transport, the use of artillery • 
in tlie ordinary manner is either altogether impossible or, at 
best, very limited. The weight of a piece of ordnance and the 
violent recoil produced by the esplosion of the charge of gun- 
powder will alwaysirender the employment of a gun — even of 
the lightest description — more or less laborious. The adoption, 
therefore, of a military engine which^ without the drawbacks 
inherent to the gun would possess projectile power was a great 
desideratum. This want led Sir William Congreve to construct 
the war rocket, which, as ho says, is ammunition without 
ordnance — the soul of artillery without the Ikidy. A wtir-rocket 
consists of a cylindrical metal ease containing an inflammable 
composition. To one end of this rase a hollow thimble-shaped 
iron head is attached, which may be filled either with gunpowder 
or carcass composition ; the other end is closed, with the excep- 
tion of one or more vents or holes to admit the escape of the gas 
from the ignited composition. The rocket invented by Sir 
William Congreve, as well as the improved pattern subsequently 
introduced by General Eoxor, was fitted with a stick or long 
wooden rod, attached to its base ; this served to keep it steady 
in flight. But rockets of this description were superseded in 
1867 by the Hale rocket, in which the stick is dispensed with 
and rendered unnecessary by a contrivance for giving rotatory 
motion to the case during its flight. The iron case of the Hale 
rocket is manufactured f^ma kind of semi-steel known as Atlas 
metal. The sheet of metal is first formed into a hollow cylinder 
with lapped edges, then rivetted and brazed at the longitudinal 
joint ; tlie cast iron hollow head, the hollow being filled up with 
wood, is then rivetted on to one extremity of the cylinder. The 
inside of the case is corrugated in three places to give it a better 
hold on the composition, and the latter is separated from the 
head by a disc of millboard. The composition consists of the 
elements of gunpowder, but the proportions are such that when 
ignited it burns fiercely instead of exploding. 

In the uinc-pounder rocket now in use against the Ashantees 
the composition consists of 69 parts saltpetre, 12 parts sulphur, 
.‘ind 19 parts charcoal, whereas that of gunpowder is — saltpetre 
75, sulphur 10, charcoal 15. The composition is introduced into 
the case in successive pellets, and pressed by hydraulic power 
into a solid column, which is afterwards bored out in a cone for 
about tw'O-thirds its length ; in the nine-pounder rocket this 
hollow cone in the centre of the composition is about 7iin. in 
length, leaving a solid column of composition about l^in. in 
thickness between the inner extremity of the cone and the mill- 
]>oard disc. The rocket owes its projectile power mainly to the 
presence of this cone or cavity in the inside. If the composition 
were solid throughout, only a small surface would ignite, and 
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the rocket would in that case simply bum like a squib until a 
considerable portion of it had been consumed. But the ^interior 
cavity caufies a large surface of composition to be ignited the 
^ moment the rocket is fired ; the gas is thus generated wifhin the 
case more rapidly than it can escape tlirough the holes or vents 
in the base, and tho result is a great pressure acting in all direc- 
tions inside the rocket. The pressure on tho sides mutually 
balance one another ; but as the pressure on the tail is relieved 
by the escape of tho giis, that on tho head is greater than that 
on tho base; consequently, tho rocket moves forward in the 
direction of the greatest pressure. In fact, the force which 
produces motion in the rocket is somewhat similiar to that w^icli 
produces recoil in a gun; but whereas recoil is a retarded 
motion due to a sudden impulse which ceases when the projectile 
has left the muzzle, the fiight of a rocket is an accelerated motion 
due to a constant force which acts until the composition has 
burnt out. 

The rocket was first introduced into the British service in 
1806, strictly as an incendiary projectile. At this period tho 
only means of bombarding and burning towns and sliipping was 
by mortar fire, for although shells were fired from howitzers 
with small charges about 1700, it was not until 1822 that 
General Paixhans pointed out the proper use of shell-guns /or 
horizontal fire. In tho early part of this century, therefore, 
l)ombardments were effected by discharging either common shells 
or carcasses — projectiles filled with ihfiammable composition — 
from comparatively ponderous pieces of ordnance, such as 13- 
inch, 10-inch, and 8-inch mortars. The 10-inch sea service 
mortar weighed over 50cwt., and fired a spherical carcass-shell 
of 1051b., filled with about seven rounds of composition. Tho 
latter was ignited by the discharge of the piece and burnt very 
fiercely for about nine minutes, tho flames issuing from three 
vonts.^ This projectile, therefore, on fiilling among combustible 
material produced a conflagration, but such was the force of its 
descent from the height to which it had been thrown by tho 
mortar, that, on &lling upon a building, it frequently wont 
through the roof and all the floors of the bouse until it ulti- 
mately buried itself in the cellar, where there was nothing combus- 
tible. Tho 32-pounder rocket, on tho other hand, also contained 
about seven pounds of carcass composition in its head, but was 
about one third of the weight of the 10-inch shell. It could bo 
easily carried by one man, and discharged by means of a tube of 
a simple and light construction. Moreover, it would range oven 
further than the 10-inch shcl^. and, owing to its comparative 
lightness and shape, would lodge somewhere inside the body of 
the horise it struck ; it was therefore more likely to cause a con- 
flagration. Bockets appear to have been first used by us in tho 
bombardment of Boulogne in 1806, when 200 rockets were dis- 
charged and the^ town set on fire in many places without the 
slightest opposition or loss being incurred by liie attacking party. 
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They were subsequently used ■with great cffisct durin^tho siege 
of Flushing. 

Bute although Sir William Congreve’s first idea was an in- 
cendiary projectile which was to be thrown in large numbers 
from boats into a seaport town* or a harbour crowded with* 
shipping, the system gnidually expanded until it comprehended 
military as well as naval operations. The 32-pounder rocket 
was after a time abolished, and 24-pounders, 12-pounders, and 
6-pounders introduced, and in 1813 rocket troops of Roj^al 
Artillery were formed. The service rendered by the rocket 
detachments attached to the Allied Army at Leipsic is a matter 
of history. In telling the story of the battle Sir Edward Oust 
says that the destructive effects of the flights of rockets was so 
fearful, that a whole brigade surrendered after being a few 
minutes under their Are. But this was by no means the first 
occasion on which rockets -were used against troops. They had 
long been known to and used by Eastern Powers,, and Tippoo 
Saib taught us the value of the rocket as a projectile during tlio 
siege of Seringapatam in 1799, when the British troops are said 
to have suffered more' from the enemy’s rockets than from shells 
or any other weapon. 

Thus by degrees the rockets was generally adopted as an 
engine of war \)Oth for naval and military purposes, and gradti- 
ally its original obiect came to be lost sight of. Carcass-rockets 
went out of fashion, and shell-rockets were introduced with 
time fuses and all the paraphernalia for boring thorn. The cast- 
iron head of the rocket was fitted writh a fuse, next tho composi- 
tion and a small hole in tho apex for the insertion of the burst- 
ing charge, through which the boring machine — somewhat 
similar to a bit and brace — was introduced when it was required 
to boro into the fuse comjposition. When the rocket was to act 
as a shell, tho screw plug in the apex was removed and the fuse 
composition bored into for a depth corresponding to the distance 
at which the shell was required to burst ; the bursting chargo 
was then poured in and the screw-plug replaced. Now this 
operation was a work of time, and the service of tho rocket, was 
proportionally delayed. Moreover, the .shell-head, even of the 
largest sized rocket, the 24-pounder, only contained about 9oz. 
of gunpowder, while that of the 12-pounder did not liold half 
that <^uantity. Those considerations led the Ordnance Select 
Committee in- 1866 to recommend that the use of war rockets as 
shells be discontinued, and when Hale’s rockets were introduced 
in the following year, tho hollow in the cast-iron head was 
simply plugged up with a piece of oak. In fact, as at present 
manufactured, the rocket as a man-killing projectile acts mainly 
as a shot, while its incendiary powers are confined to the flames 
which issue from its tail — that is, to tho hiiming of the rocket 
composition, which only lasts a few seconds. We readily join 
with Sir Samuel Baker in deprecating this arrangement. This 
form of artilleiy .appears to. us to have neither soul nor body. 
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We by no means wish to reintroduce fuses and thus complicate 
the service of rockets, but we think the piece of wood in the 
head might be advantageously replac^ l)y gunpowder or, per- 
^ haps, by a more powerful explosive — picric powder, for instance. 
* The wood is a perfectly inert substance and isof no value what- 
ever, whereas the gunpowder would, at any rate, blow the cast 
iron head to pieces when the composition had burnt out, and 
might thus cause some destruction. But the modification wo 
should like best would be a return to our first love. We have 
introduced rifled guns without adopting a special incendiary 
protectile (common shells excepted), and it seems to us that 
rockets might be made to undertake this rUe. TIius the primary 
object of Sir William Congreve would be kept in view. Pos- 
sibly, even the principle of the rocket may be successfully 
applied to the transmission of torpedoes either under water or 
through the air, but in any case the destructive powers of the 
engine should not solely depend on its motive power. Sir 
Samuel Baker appears to have just cause of complaint when he 
points to the non-iucondiaiy powers of the Hale rockets used by 
him ; and although the rockets supplied to the Gold Coast ex- 
peditionary force appear to have acted well in a man-killing 
sense, still Sir Garnet Wolseley would undoubtedly find less diffi- 
culty in setting fire to Coomassio if these endues had a carcass 
head instead of a wooden one. — Tinufs. 


NEW SAFBTT-IAMPS FOB HINES. 

At a meeting of the North StafTdrdshiro Institute 6f Mining 
and Mechanical Engineers, Mr. Teale, of Manchester, laid 
before the members a new safety- lamp. He explained tliat 
while the lamps at present in use were imperfect as to illumi- 
nating power, and were easily tampered with, the lamp he pro- 
duced gave double the light, could not get out of order, was 
more economical than the ordinary lamps in use, and could not 
bo tampered with by workmen. He lighted a lamp and showed 
that it could not be unlocked without being extinguished ; at the 
same time, the screw used for unfastening it regulated the light. 
The lamp was less likely to get out of order than other lamps, 
because a sponge was saturated with oil and the wick was 
attached to it, all superfluous oil being poured out before en- 
trusting the minor with the lamp. Mr. Oswald, of Harecastle, 
then introduced a lock for safety-lamps, patented by Messrs. 
Craig and Bidder. The ordinary lamps, he explained, are used, 
but uiey are made to be self-loclang, and can only be unfastened 
by a powerful magnet, which is hept in a strong box under lock 
and key, under ^e charge of one man^ in pit. By this 
means much saving of time is effected in lighting lamps, and 
lamps can only be opened in the place of safety where the 
magnet is kept. Mr. Oswald said the lock he showed had been 
tested in the Harecastle Colliery three years. Mr. Teale said 
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hid had also been thoroughly tested. There was a short dis* 
cussion, to be renewed at the next meeting of the Institute, as 
to the qierits of both attempts to secure the safety of miners. 
No resolution was passed, but Iho magnetic lock seemed to be 
greatly favoured. — Times^ 

WENOEAU^S HEATED AIB ENOIEE. 

At a meeting of the Institution of Mechanical Engineers 
a paper has been read “ On Wonham’s Heated Air Engine,” by 
Mr. Conrad W. Cooke, of London. Of tlio many attempts 
that have previously been made to employ the expansion of 
heated air for producing motive power, the most important in 
practical results were those of Stirling and Ericsson, in each of 
which the air was heated in a closed vessel over a lire. But tho 
Tow-conducting power of air rendered this a very imperfect mode 
of. heating it, and the extensive repairs necessibited by the 
burning out of tlio bottom of the heating vessel Caused Stirling’s 
engine to be abandoned after having driven the work of a 
foundry for three years. In Cayley’s heated air engine, which 
was a previous invention, the fire was enclosed in an air-tight 
chamber, and the air for working the engine was pumped in 
partly below the fire for supporting combustion, and partly 
alK)ve the fire, mixing with the products of combustion, the 
whole of which was passed through the engine ; this plan has on 
important advantage in the direct mode by which the air* is 
heated. In Wenham’s engine the same prinpiplo is employed, 
with the distinctive feature that no separate air-pump is em- 
ployed for compressing the air, this being effected at the top of 
the working cylinder by increasing the clearance space and 
making use of the cushioning for the purpose. ' The engine has 
a single-acting vertical cylinder, the upstroke being made by 
the pressure of the heated air below the piston, and the engine is 
earned .through the downstroke by the flywheel. The external 
cold air, admitted by an inlet valve into the top of the cylinder 
during the downstroke, is compressed during the first half of 
the upstroke, and is then delivered during the remaining half 
stroke through a weighted valve into the furnace chamber ; the 
deliveiy passage is divided into two branches, one conveying a 
small portion of the air beneath the firegrate for maintaining 
the combustion, while the greater part of the air is conveyed by 
the other passage into the upper portion of the furnace 
chamber above the fire. A swing valve at tlio junction of the 
two branch air-passages determines the relative proportion of air 
delivered through each, and this^ valve being controlled by the 
governor of the engine, regulates the supply of air to the fire, 
and consequently the combustion of fuel, exjictly in proportion 
to the work done by the engine. Erom the furnace chamber the 
heated air,, mixed with the products of combustion, is admitted 
by a lifting valve into the bottom of the working cylinder during 
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the upstroke, and in the downstroke it is discharged into the 
atmosphere through an exhaust valve, these two valves being 
opened alternately by a cam on the fl3rwheel shaft, and closed by 
a spring. The furnace chamber* is of cylindrical shape, lined 
with a thick wall of firebrick containing a number of highly 
heated vertical fiues, through which the products of combustion 
pass, causing a perfect combustion of smoke ; the central part 
of the furnace iS filled from the top with a charge of fuel suffi- 
cient to last throughout a <lay*s working, and the furnace is then 
closed air-tight both at top and bottom. The working surface 
of the cylinder is protected from exposure to the heated air and 
products of combustion by a protecting drum below the piston, 
adopted from pre'vious air engines, which nearly fills the dia- 
meter of the cylinder, and is of greater length thian the stroke of 
the piston ; and any dust entering the cylinder is blown out at 
the exhaust from the bottom. The piston is lubricated with a 
dry plumbago powder, and in practice the cylinder is found to 
maintain a good working face, and to be as durable as those of 
«team engines. This air engine has proved very successful for 
cases where a small amount of power is required, and has the 
advantage of working fur long periods without requiring atten- 
tion either for firing or for the engine, and with freedom from 
the risk of explosion or fire attending the use of a steam engine. 
— Engineering. 


MODEBN STEEL. 

The President of the Section of Mechanical Science of the 
British Association, Mr. W. H. Barlow, took for the staple of his 
opening address Modern Steel, a material which, though of com- 
paratively recent origin, has already become an important 
industry, and the influence of which in the future he considers 
destined to vie in importance with that resulting from the intro- 
duction of iron. Seventeen years ago the movement was com- 
menced by Mr. Bessemer, who read a paper on the subject at 
the Cheltenham meeting of the Association, and subsequently 
further important steps were taken in the production and treat- 
ment of steel by Dr. Siemens, Sir Joseph Whitworth, and others. 
The question was raised, “ What is steel ? ” and, simple as the 
question seems, there was no. ready reply. We now have 
** Bessemer steel,” “puddled steel,” and “homogeneous iron” — 
terms which themselves indicate the uncertainty attaching to 
the quality and properties of the new material. In 1860, ac- 
cording to the Jury Beports of the Exiiibition of 1851, the total 
annual production of steel in (Great Britain was 50,000 tons. 
At the present time the Bessemer process alone supplies upwards 
of 500,000 tons, the Siemens works at Landore 200,000 tons, 
besides farther quantities made by his process at other works. 
This new material is now largely in use for rails and wheel 
tires, , the duration of steel rails being variously estimated at 
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from three to six times that of iron rails. Steel is tised for 
ships’ plates and for the lining of the heaviest guns, whilst Sir 
Joseplk 'Whitworth and Krupp make guns entirely of steel, though 
for these purposes the metal i*s of di^rent quality and difierently« 
treated in order that it may withstand the enormous concussions 
to which it is subjected. Steel, again, is used for railway axles, 
crank axles for engines, in boilers, in piston-rods, in carriage 
springs, and for many other purposes. Notwithstanding these 
various employments Of steel, there has been, and still is, a 
difiELculty in appl^ng it to engineering structures in this count^. 
It was to this point the President drew special attention. 

A Committee of the Institution of Civil Engineers conducted 
a series of experiments in 1868, and much valuable information 
was thus obtained. As for the “ mild steels ” of the Bessemer 
and Siemens-Martin processes, it may be taken as a result that 
this material is capable of bearing a strain of 8 tons to the inch, 
instead of 6 tons to the inch, estimated for like purposes in iron. 
Taking the ordinary form of open wrought-iron detached girders, 
the limiting ^pan in iron, with 5 tons to the inch, is al>out 600 ft. ; 
it follows that a similar steel girder capable of bearing 8 tons 
to the inch would have a theoretical limiting Bpad of 960 ft., 
practically 900 ft. Take the case of the Menai Bridge, a work 
erected when the application of wrought iron to engineering 
works was in its infancy, and when wrought, iron was the only 
available material for such a purpose ; if this work had now to 
bo constructed, and an open girder of steel were adopted in the 
place of plate iron, the weight of metal would be little more 
than ohe>tbird of that used, and the cost and time of erection 
would be materially reduced. The question then arises, why is 
it that, with all these obvious advantages, steel is not more 
largely adopted? The reason is twofold: 1st, There is a want 
of confidence as to the trustworthiness of steel, in regard to its 
toughness, and its power to resist fracture &om sudden strain ; 
and 2nd, Steel is produced of various qualities, and we do not 
possess the means without elaborate testing of knowing whether 
the material presented to us is of the required quality for struc- 
tural purposes; and involved in this is the fact that in the 
' regulations of the Board of Trade, although rules are laid down 
for the employment of cast and wrought iron, steel has not up 
^ to the present 'time been recognized. No doubt some of the 
steel produced is what is termed “ cold short,” that is, brittle. 
'Irregularity arises mainly from the difference of the chemical 
constituents and the various processes adopted . by different 
makers. Be this, howevisr, as it may, the Bessemer process, 
carefully conducted with ores«and metal of suitable chemical 
j^nstituents, produces a quality certain and regular in itsresultSk 
rThe same may be said of the Siemens’ process, though there ia 
|tiot the same necessity for purity in the ore or metal, and tests 
as be appli^ during the process of manufacture which ensure 

B 
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regpularity in the material turned out. Sir .Joseph Whitworth 
employs intense pressure on the metal while in a fluid statey 
thus squeezing out the air-cells, and producing large and per- 
^ feet castings of great ductility. 

Chemist^ aids us but little, if at all, as a test for the quality 
of steel; ana it is on mechanical tests we must rely, and these 
engineers may apply for themselves ; but such tests are not of 
a character which afRirda sufficient criterion that the metal 
pOBsesses that degree of toughness which is necessary to resist 
the action of sudden strains. But assuming the tests and mode 
of testing satisfactory, and the metal of right quality, the 
Government Inspector must be satisfied ; but how is he to be 
satisflod before he gives his certificate that the structure is safe 
for public traffic ? If distinct evidence could be adduced that 
the metal for a bridge was of a quality which would bear 8 tons 
to the inch with as much safety as common iron can bear 6 tons, 
no doubt the Board of Trade would make suitable provision for 
the use of such material. But the difficulty lies in the want of 
something by which the quality may be relied on by others than 
those by whom it is made. The first step is therefore to put 
testing on 'a systematic and satisfactory basis, and next to es- 
tablish some means by which the metal when tested can have 
its quality indicated so as to be practically relied on. . 

The President entered into valuable technical details in 
regard to these matters, adding, ** All these materials are called 
steel, and have the same external appearance ; but possessing, 
as they do, such a range of strength and such a variation in 
ductility, it becomes absolutely essential that there should be 
some classification or means of knowing the respective qualities 
among them. The want of such classification casts an air of 
uncertainty over the whole question of steel, and impedes its 
application. To this waiit of knowledge is to be ascribed the 
circumstance that many professional men regard the material 
as altogether unreliable ; while largo consumers of steel, in con- 
sequence of the uncertainty of the quality they buy in the 
market, seek to establish wor]» on their own premises and make 
their own steel. This step has already been taken by one of the 
largo railway companies, and is contemplated by one of the 
principal constructive departments of the Government. Not 
only is a large and useful field for the epeployment of steel prac- 
tically closed, but the progress of improvement in engineering 
structures is impeded both in this country and in other parts of 
the world whore English engineers are engaged ; for, in conse- 
quence of the impediments to its employment in England, very 
few English engineers turn their attention to the use of steel. 
They are accustomed to make their designs for iron, and when 
engaged in works abroad where the Boa^ of Trade rules do not 
apply, they continue for the most part to send out the old- 
fa^ioned ponderous girders of common iron, in cases where the 
flreight and difficulties of carriage make it extremely desirable 
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ppiiat structuree of less weight and more easy of transport should 
X be employed. 

[ “ hi conclusion ” the President said, “ we possess In steel a 

^ material which haa been proved, by the numeroua uses to which 
■ it is applied, to be of great capability and value. We know 
that it 18 used for structural purposes in other countries, as, for 
example, in the Illinois and St Louis Bridge, in ‘America — 
bridge of three arches, each 600 feet span; yet in this countiy, 
where * Modern Steel’ has originated and has been brought to 


its present state of perfection, we are obstructed by some de- 
ficiency in our own arrangements, and by the absence of suitable 
regulations from the Board of Trade, from making use of it in 
engineering works.” 


THE NEW STEEL AlO) IBON WOBXS AT SHEFFIELD. 

Of the new works of Messrs. Brown, Bayley, and Dixon, Atter- 
clifie, Sheffield, some additional facts are given in a somewhat 
discursive article published by the Sheffield Telegraph. From 
this source we learn that the works cover some 16 acres, to 
which we may add that the firm have thought fit to purchase as 
much more on the opposite side of the railway and canal which 
skirt their works. The rail mill is about 400 ft. in length, 
some 50 ft. in height, and is of proportionate breadth. This is 
filled with suitable powerful mills and machinery, the engines 
having been produced by the Butterley Company, Butterley, 
and Walker, Eaton, and Co., Sheffield. Something like 4,000 
tons of steel rails per month Ciin be ‘rolled in this mill, the firm 
having already some good orders on hand. The two saws for 
cutting off the rail ends, planing, double-punching machines, 
the cogging mill, and the 80 horse-power engine for working 
the last-named, are by various makers, and there is also a roll- 
turning machine, m^e by Messrs. George Thompson and Co. 
In the rail mill there are altogether seven boilers and fourteen 
furnaces. There are, as well, rolling mills for steel boilerplates, 
and a special train of rolls for the firm’s particular make of 
steel. The article then proceeds to state that the Bossemer- 
house is capable of producing 2,000 tons per week, to which end 
there are 4 converters (6 tons each), 12 cupolais, 6 hydraulic 
cranes, and a pair of hydraulic pumps to work the accumulator 
and the cranes. The blowing engines used in this process baxe 
steam cylinders 40 in. diameter and 5 ft. stroke, and blowing 
<^linders 60 in. in diameter. The Bessemer-house is next the 
rail mill, whence the finished articles are delivered direct on to 
the rails, a locomotive being o^ed and employed by the firm 
for shunting purposes, so that there is every convenience in this 
respect. There is also a tyre mill equal to the production of 
about 1,000 finished tyres per week, the mill itself being of very 
large dimensions — 170 ft. by 130 ft. In it there is a mill and 
engine by Collier and Co., Manchester, and one by Galloway 
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and Co. The four steam hammers are the urork of Thwaites 
and Carbutt, Bradford, and Davy Brothers and Go., Sheffield, 
two of 8 tons by the former, and two of 6 tons by the latter. 

.The spring-shop is described as an exceedingly fine one, as 
indeed it is. Its one roof covers an area 886 ft. by 136 ft., with 
an elevation of 34 ft. Under this are carried on the rolling, 
forging, fitting, and other operations proper to such a place. 
The steel rolling mill therein is by Messrs. Davy Brothers j^nd 
Co., Sheffield. There are also 15 furnaces, 16 water tanks (with 
a total capacity of 80,000 gallons), and 96 fitting-places. All 
kinds of railway-springs are made, and notably the conical ones 
invented by Sir John Brown. Besides these there are departments 
specially doVoted to the smiths (this one has 60 fires blown by 
three Lloyd fans, which are in turn driven by three engines), 
the founders, buffer* makers, axle makers, carpenters and engi- 
neers. To these must be added the space devoted to the draughts- 
men’s offices, and the general offices of the concern. In the 
buffer *shop are 5 steam hammers, chiefiy used in forging 
buffer plungers. Tlie axle shop contains three double-action 
hammers, varying from 50 cwt. to 4 tons. The engineers’ sliop 
is fitted up in the usual way, but on a very large and compre- 
hensive scale. 


TKS FZBST GUN OF THE GBEAT CIVIL WAR. 

A CURIOUS instance of the correction of a current historical error 
by careful inquiry comes to us from the United States. It had 
been generally thought that the First Gun of the great Civil 
War was that fired on Fort Sumter ; while other accounts have 
given the doubtful honour to a battery at Pensacola Harlx)ur, 
in Florida, where Admiral Porter, then but a lieutenant, distin- 
guished himself by reinforcing the United States’ garrison with 
extraordinary vigour and promptitude before the actual outbreak 
of the war. But the War Department at Washington has ascer- 
tained on dear evidence that the original overt act of hostility 
was committed at the then very little known city of Vicksburg, 
on the Mississippi, where an attempt was made, some days before 
the Charlestown and Pensacola a^irs, to stop a small steamer 
passing down the stream with stores on board belonging to the 
Federal Government. As the armament of the place at that 
nmo consisted of but one four-pounder, the property of the 
city, and, intended for salutes, it is not surprising that the 
steamer went by unhurt; and the drcumstances hi^ been al- 
most forgotten in the greater events of which Vicksburg was 
the scene, until late inquiries revived the memory of them. 
The gun was brought away when the works of Pemberton were 
dismantled after his surrender to Grant in 1863, and was lately 
found in the Ordnance Stores at Washington, whence ^e Presi- 
dent has directed it to be sent' to West Pointy and presented to 
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the Academy as a public memorial of the triumph of the cause 
against which it was used for the first act of defiance . — Mail 
Gaaette. 


nCPBOTBD IRON. 

Among the various expedients for improving the quality of Iron 
covutaminated with phosphorus, one that has been often proposed 
is ’the use of the fiuor spar in the puddling process. But the 
beneficial results said to have been derived from this addition 
have not, on more extended experience, been hitherto sustained. 
At the Bowling Ironworks, however, and also at some other 
works, a process called the Henderson process, for. the improve- 
ment of the quality of inferior iron by the addition of fiuorine 
in the puddling, is said to have given very satisfactory results. 
By its aid cinder pig, it is stated, may be puddled into wrought 
iron of high quality. 

A WBOUOHT-mON OBSERVATORY. 

A PAPER has been read to the Institution of Mechanical 
Engineers, describing “ A Wrought-iron Construction of Obser- 
vatory for Maintaining Equality of Internal and External Tem- 
perature,” by Mr. Charles Clement Walker, of Donnington. 
The object of this construction of observatory is to obtain uni- 
formity between the temperatures of the internal and external 
air, so as to prevent the accuracy of observation with the tele- 
scope from being impaired by cuirents of air of different densities, 
such ns occur when a difference of temperature exists in the 
surrounding air. For this puroose the walls of the building as 
well as the roof are constructed entirely of thin sheet iron ; and 
have consequently the advantage of parting with their heat very 
rapidly, instead of retaining the day’s heat for a long period 
after sunset, as is the case with thick walls of masonry or brick- 
work. The result is found to be that the internal temperature 
after sunset is maintained either exactly coincident with the 
external temperature or within less than one degree of differ- 
ence, whether the external temperature happen to., be falling or 
rising during the night. The observatory is consequently ready 
at once for use in the evening, without the usual delay before 
the heat of the day has been dispersed and the interior of the 
building has become cooled down to the temperature of the 
external air. Suitable doors are provided in the fiat and sloping 
parts of the roof, and in. the side walls, giving a complete range 
of observation from the zenith* to the horizon ; and the whole 
building, including the sides, is mounted upon rollers running 
on a circular rail, and is rotated with the greatest ease by means 
of a hand-winch and pinion, gearing into teeth cast on the rail. 
The height of the building is less than in the ordinary construc- 
tion, where the top only is made to revolve upon the walls, and 
where the telescope has accordingly to be centred above the 
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level of the vralls for obtaining horizon views ; and an octagonal 
shape is adopted for advantage of construction and appearance 
in wrought-iron. The telescope is mounted on a central pillar, 
*bolted down upon a stone and brick pier, which is isolated from 
the joists and boards of the floor, so that the telescope is kept 
entirely free from vibration. 


Kntrpp’s 12 -in. coast gun. 

Thb 30 J -centimetre (12-in.) gun, mounted on a carriage for 
coast defence, was exhibited in the Krupp Pavilion of the Vienna 
Exhibition. The following are its principal dimensions : 

Calibre 12*007 in. 

Length of gun 21*982 ft. 

„ bore 18*030 „ 

Weight of gun with wedge . . . 36*6 tons 

The gun has 72 parallel gloves, with *1771 in. width of 
bands, and a uniform twist of 71*477 ft. in length : 

The weight of charged steel shell is . . 651*2 lb. 

„ „ dhargo (prismatic powder, . 132* 

Initial velocity 1525 ft. 

Weight of common charged shell . . 565 lb. 

„ charge (prismatic powder) . 110 „ 

Initial velocity 1508 ft. 

The carriage is intended for earth parapets 6 ft. 3 in. high, 
and has a height of 7 ft. 8 in. To check the recoil an hydraulic 
buffer is used. The running out of the gun after discharge is 
self-acting. 

The projectile is lifted by means of a movable crane with 
windlass, which is arranged on the right-hand side of the slide, 
and brought on to the bottom of the gun. The elevation, 
ranging from +17 deg. to —7 deg., is effected by means of a 
toothed elevating arc on the upper part of the carriage. For 
training, the end of the slide is provided with a chain gear. 
By this apparatus the gun can be very easily and quickly 
served. To rUn in the gun, a rope windlass may be placed, if 
necessary, on each side of the slide behind. 

The weight of the carriage is . . . . 5*650 tons 

„ „ slide 15*350 „ 

Total .... 21*000 „ 


A 12-in. gun of this class was tried in February last, in 
the presence of a commission of Prussian and Austrian officers, 
with 5 rounds of 44 lb. of prismatic powder 

7 „ 38 

6 ,, 110 „ ,, 

207. „ 132 

6 tf 143 - M t* 
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The projectiles were solid shot, weighing from 660 to 671 lb. 
The gun alter .this trial was found uninjured, except for some 
slight channelling in the chamber. The carriage was also un- 
injured excepting a veiy trifling crushing of the points of the « 
w^ge rails in the guides of the slide. 

THE 35-ton steam hammer. 

On a THcant piece of ground to the south of the Hojal Gun 
Factories in Woolwich Arsenal, is the framework of three large 
iron structures, which, when flnished^ will form a very imj^rt- 
ant addition to the gun factories ; one of them will contain a 
3d-ton Steam Hammer; another will be fltted as a rolling 
mill ; whilst the third will form a boiler house. The building 
for the steam hammer will be 150 ft. long by 100 ft. wide ; the 
rolling mill will be of the same dimensions; and the boiler 
house will be 100 ft. square. .The steam hammer, when erected, 
will be one of the largest and most powerful yet constructed, 
and it of course necessitates a special arrangement for the bed 
plates — for there are several — of the anvil block and their foun- 
dations. The whole of these are of a very massive and solid 
character, and consist in the flrst place of a hundred 12-in. 
sqmire timber piles, arranged at equal distances apart in the 
form of a square, 30 ft. by 30 ft. Around and between the piles 
for a depth of 4 ft. from the heads is a i)ed of concrete, which 
extends several feet beyond them on each side. Upon the piles 
is laid a cast-iron plate 11 in. thick, and weighing 1.64 tons. 
This plate is in three portions, and is put together with joggle 
joints. On this plate is a double layer of 12-in. oak baulks, file 
upper layer being placed at right angles to the lower one. Upon 
these oak liaulks comes a second plate of cast-iron 10 in. thick, 
and weighing 121 tons. This plate is cast in two pieces, and 
covers an area of 27 ft- by 27 f^- Then comes a 2-ft. thickness 
of oak timber, consisting of baulks placed with the grain verti- 
cally or end on, the collection of baulks being held together by 
an iron strap 6 in. deep by 2 in. thick. These baulks cari^ a 
third cast-iron plate 12 in. thick by 24 ft. square, and weighing 
116 tons. Upon this will come a fourth plate, 12 in. thick by 
22 ft. square, and weighing 100 tons, a thin pacing of oak, just 
sufficient to prevent contact, being interposed between the two 
plates. On the top of the last plate will come another thin oak 
packing, and then the round anvil block, which weighs 102 tons, ' 
and is 3 ft. 4j in. deep, 15 feet in diameter at the base, tapering 
to 12 ft. at the top. Upon this will come a cylindrical cast 
block, 2 ft. 8 in. deep and 12 fe%t in diameter, which will weigh 
between 60 and 70 tons, and will cany the movable anvil bloc^, 
which will be of various sizes to suit the work to bo 4one. — 
Enginetrvng, 
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HOBBDB XBOB "WOBMfi, 

Thb Hoerde Iron Works, near Dortmund, in Westphalia, 
^urere the first larg^ works erected in North Germany after a 
Scotch pattern, and founded in 1862, with a capital of 300,000?. 
1^ a joint-stock company, and this has gradually increased to 
600,000/. as the works became more and more extended. With 
this outlay, iron works, containing blast furnaces, forges and 
steel wor^, collieries and iron mines, have been acquired, valued 
June 80, 1872, at 1,283,700/.,' of which sum, however, over 
460)000/. have been refunded, so that the company’s property 
stands only charg:ed with a vailue of 888,400/. in their books. 
The works contain 8 blast furnaces, which will produce about 
62,000 tons of pig iron annually ; one of them has been in blast 
for twenty years without interruption. Three furnaces produce 
Bessemer-steel iron exclusively from a mixture of carbonates, 
brown and red hematites, with 42 per cent, of limestone, and 
about 1-6 ton of coke per 1 ton of Bessemer pig, whilst for white 
forge pig the quantity of coke consumed is from 1*2 to 1*3 per 
ton. The iron ores are derived from a great many localities 
besides those from tha company’s mines, and a well-fumished 
chemical laboratory has plenty to do in investigating the quali- 
ti^ of all the ores and the iron and slag produced. The blast 
is provided by 2 horisontal engines of 96 in. diameter and 6 ft. 
stroke, 2 direct-acting ^^ertical, and a colossal Hentschel beam 
engine. The forgo and mill of Hermannshiitte produce princi- 
pally rails, tyres, heavy f" and girder iron for bridges and 
architectural structures. The train of rolls for rails and h^vy 
irons is three high, and is driven by an 800-horse power engine, 
whilst the tyres are rolled without welding, between vertical 
rollers. A speciality of the works are wrought-iron disc wheels 
for railway carriages, which are made by a combined piwess of 
rolling and hammering, and are tum^ out in considerable 
quantities. * 

The Bessemer steel works are stated to contain four converters 
after the English principle, and produce about 16,000 tons of 
steel per annum. The works have always paid a dividend to 
the simreholders, though they had to pass through a very bad 
business period, and the average return has been 8*6 per cent. 
The annual consumption of coal fs about 360,000 tons, of which 
quantity more than one-half are raised in the mines of the 
Company. 


BNOLISB WAVCH-WOBK. 

An interesting, though small. Exhibition of Englirii Watch- 
work has been on view at 39 Northampton-square, the l^ouse of 
the British Horological Institute, a society which has been formed ^ 
for the purpose of maintaining the old pre-eminence of British 
watchmaking, and of assisting British watchmakers to hold 
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their own against foreign competition. It is under the presi- 
dency of Mr. £. B. Denison, Q.G. It has ^so furnished a 
channef through which Lady Bnrdett Contts, with her customary 
-wise liberality, has g^ren prises for the best essays on subjects* 
connected with the craft; and it aims generally at the more 
complete training of the men by whom the different parts of 
wattes are actually made and put together. Of late years the 
. supply of watches to the public in this country has fallen almost 
entirely into the hands of middle men, who are erroneously 
called watchmakers, who have shops in the leading thorough- 
fores, and who, as a fhle, know nothing more about watches 
than where to buy with advantage. These middlemen are the 
successors, and sometimes still trade under the names, of men 
who were veritable watchmakers in times gone by, and whose 
shops were legitimate appendages to their manufocturing estab- 
lishments. In most cases, however, such a connection has long 
ceased, and the shopkeeper simply intervenes between the maker 
and the purchaser, absorbing and appropriating the credit due 
to the former and enormously increasing the sums paid by the 
latter. The Institute seeks to bring the actual watchmaker 
once more before the public. 

The present Exhibition is intended to fulfil the several pur- 
poses of ^ving prizes for the best work, of bringing the actual 
doers of that work into their rightful prominence ; and of placing 
the iSrork itself under the observation of the members of the 
trade, so that it may furnish, them with an example and a 
stimulus. Three judges were appointed— one by Lady Burdett 
Cputts, one by the Council of the Institute, and one by a ballot 
among the exhibitors ; and these judges were Sir Charles Wheat- 
stone, Mr. y. KuUberg, and Mr. J. McLennan. A silver medal 
and prizes ranging from 61. to honourable mention were given as 
rewards for excellence. The competitors were not numerous, 
for the whole exhibition was contained in a front room of the 
house in Northampton-square ; but the specimens shown were 
mostly of great merit. The first prize — a silver medal and 5/. 
— has been awarded to G. Abbott for the best chronometer 
escapement, and the second prize of 6l. to J. £. Tilling for the 
best lever escapement. B. Bridgman received 3/. for a lever 
escapement of great merit, and W. Smith, of Coventry, received 
honourable mention. lU all these escapements the delicacy of 
the work, the truth and parallelistai of the surfoces, and the per- 
fection of the finish, have never been surpassed, and required the 
aid of a magnifier for their full appreciation. 

For' the best watch-finisl^ne the first prize of 61. was 
awarded to B. Gore, and a second prize of 2/. to W. C. Smith, 
an apprentice 18 years of age. The exhibitors of keyless 
mechanism were so nearly on a level that no prize was awarded 
to any of them, but honourable mention to all. This decision 
was, perhaps, partly due to the foct that kejrless watches, al- 
thou^ they have of late years been very foshionable, are at a 
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disadvantage as regaxds the attainments of the highest time 
ktopmg excellence. 

The 61. prize for an applied balance-spring was giveft to G. 
Norton, who was also a maker of the wire from which the 
spring is constructed, and who exhibited a card of balance 
firings, one of which is of almost.inconceivable minuteness. A 
prize of for the best gold cai^ was taken by Andrews, in 
whose work the joints are so closely fitted as to seem absolutely 
impenetrable by dust ; and it is remarkable that several of the 
61. prizes fell to the workmen employed by a single manu- 
facturer, Mr. Glasgow, who is thus entitlfid to be called a first- 
class watchmaker in the true sense of the words. 

Besides the specimens sent in to compete for prizes, the Ex- 
hibitipn contain^ a few things shown only as curiosities. 
Among these was a very elaborate second-hand watch, entirely 
made by hand filework ; and a thin sixpence which has been 
drilled through from edge to edge, by a hole just large enough 
to admit the passage of a single human hair. 

There are other matters in the Exhibition well worthy of 
notice, among them an interesting collection of enamelled dials 
by Twitchings, and an ingenious measuring tool by Bridgman. 
&th of the latter received honourable mention. — IHmes. 

FIBE-PROOP PAINT. 

Althoxtqh the difficulties are so great that they are prac- 
tically insurmountable, of constructing buildings adapted to 
general uses in such a way that they shall be fire-proof, it is a 
fajct that the means which do present themselves of reducing the 
chances of conflagration are not sufficiently employed. 

We would not refer so much to groat public buildings, such 
as the Alexandra Palace, where the means for subduing a fire, 
should it break out, are supposed to be perfect; but to the 
dwellings, shops, and warehouses of great cities, which are ex- 
posed constantly to the danger of fire, and in which the com- 
monest precautions are too often neglected. Such buildings 
cannot, as a rule, be constructed ** fire-proof but they can at 
least be greatly protected by the application of fire-proofing 
materials, which may take the place of common paint, and while 
they serve to preserve structures from decay, add immensely to 
the power of resistance against fire. One of the most remark- 
able, and certainly a most successful material of the kind we 
mention, is that long ago introduced by Mr. Frederick Bansome, 
better known, however, in connexion with artificial stone than 
silicious paint; although this latter should find a far more 
general application than the former. The composition of the 
paint is analogous to that of his artificial stone ; that is to say. 
It consists prindpally of a mixture of pure silex and soluble 
silica, which is laid over the surface to be protected, and covered 
idterwards by a second coating of chloride of calcium, which 
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conyerts the paint into an impoTriotui coating, 'efi^tually pre^- 
venting the penetration of damp, and to an eltraordinary degree 
resisting the action of fire. 

Its application has thus a double advantage, as it necessarily , 
acts as a preservative material, protecting woodwork from decay.. 
We have already noted in these columns the wonderful power 
of resistance possessed by this paint, as exemplified by the 
destruction of a light timber shed filled with inflammable ma- 
terials and ignited, the shed having been partiallpr covered with 
protecting felting, and partly with .Bansome’s paint. A^r the 
fire ^d been extinguished it was found that the fire which had 
acted from the inside of the building, and had charred the wood 
on the underside of the roofing, had been successfully resisted 
by the paint on the outer side, which was undamaged, and which 
had protected the wood for a depth of a quarter of an inch. — 
Engineering, 


PBOTBCnOK FROM FIBB AMD BURGLARS. 

At the north end of Queen Yictoria-street, by the Mansion 
House, is a triangular piece of ground whereon the premises of 
the National Safe Deposit Company have been erected, and 
which in the first instance had public attention called to it from 
the builders having laid bare a portiem of the course of the Old 
Wall Brook, and brought to light some unique specimens of 
ancient pottery, as well as a few gold trinkets, and a consider- 
able number of bones, probably of Saxons, Eomans, and Ancient 
Britons. So deep did the excavators go that they reached the 
London clay, where they put a thick bed of concrete and flagged 
it as a sub-basement to the building. It is to cost 30,000^., 
and will cover an area of 6,500 superficial feet. Although the 
architectural effect of the superstructure will be equal to anjjr- 
thing in the neighbourhood, that which is below the surface is, 
perhaps, the most important, as it is to be made as far as 
possible fire-proof and burglar-proof, the Company having been 
formed to take charge of bullion, plate, &c., guaranteeing their 
safety, at a certain tariff of assurance. The basement and sub- 
basement are divided into rooms, each containing four ranges 
of safes with a gaslight in it burning both by day and by night ; 
partly to ventilate it and keep it dry, and partly to enable the 
day or the night watchmen to inspect it through a peep-hole as 
they take their rounds through the galleries, the number of their . 
visits and the times of them being recorded by an automatic 
apparatus with clock. The wal]^ are built of fire-proof Stafibrd- 
plpre bricks a yard in thickness, with an inner shell of chilled 
steel 3 in. thick. The whole is enclosed in an outer wall of 
S/3Aex bricks 10 fb. thick. The stories above the ground floor 
wUl be used as offices . — CUy Press, 
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CAKADUN FLTTMBAGO. 

Oira of the most valuable products of the mineral kingdom 
•is certainly Humbago, and Ibis is ovring to its comparative 
scarcity. The principal source whence it has been obtain^ in 
this country is Cumberland, where are situated the well known 
‘ mines of Borrowdale, which at one time yielded their proprietors 
100,000A in a year, the ore selling at 45s. per pound. But 
times have changed, both with regai^ to the yield of the ore and 
the price obtainable for it, these once celebrated mines being 
now practically exhausted. Plumbago is found at Glenstrath- 
farrar, in Inverness, and at Graigman, in Ayrshire, as well as 
in Cornwall, but in either case only in comparatively small 
quantities. Deposits of plumbago occur at Arendal, in Norway, 
and also in Pindland and the United States ; but the chief source 
of the present market supply is Ceylon and the East Indies, the 
Ceylon plumbago being a very high standard. There is, how- 
ever, at the present time, a great scarcity in the supply of 
plumbago, the crucible manufacturers absorbing veiy consider- 
able quantities. In view of this, therefore, it is satisfactory to 
find mat some extensive deposits of this mineral have &en 
discovered in the township of Bucdcingham, about eighteen miles 
to the north of Ottawa, the capital of the Dominion of Canada. 
The mines, which have been opened, are situated on the liiver 
de laviire, a tributary of the Ottawa, and are favourably placed 
both as regards the working of the ore and its transport. A 
recent examination of these mines made by Mr. George Henwood 
has disclosed the fact that there are fourteen well defined lodes, 
in which plumbago of unusual purity occurs in large quantities. 
Several of the lodes intersect each other, and the mineral in 
some of them varies in thickness from 6 to 10 fb. Besides this 
there is a quarry of disseminated ore, over a quarter of mile in 
• length, and 70 ft. in height, producing a very good percentage 
of plumbago. The specimens of the miner^ taken. from the 
lodes by Mr. Henwood are exceedingly rich in appearance, and 
are remarkable for their crystalline formation and purity. They 
display all the varieties of the ore, some being columnar and 
reticulated, and others laminated. One specimen measures 2 ft. 
in length, 16 in. in depth, and about 5 in. in thickness. Assays 
of this ore, made by Messrs. Johnson and Sons, show it to con- 
tain 07 pOT cent, of plumbago, the minimum annual yield of 
which the lodes are capable being estimated by Mr. Henwood 
at 5,000 tons, whilst twice that quantity, it is stated, can be 
obtained annually from the workings in the quarry. The 
produce of these mines is said to be preferred before the best 
Ceylon ores, and to command a higher price in the local markets. 
From the appearance of the samples, and the extent of the 
deposit in wmch they occur, we nmy infer that this discovery 
wiU, in its results, exerdse an important infiuence upon the 
market. — Engineerinff, 
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THE BB-AfilCAMBMT OF TBB FLEET. 

The successive growths of our ironclad fleets from 4^-in. iron 
clothing to 6-in. armour, aad thence to 8-in. and 12-in. plating, 
has brought wi^ it a corresponding gradation of ordnance. Aa 
a necessary consequence of this gr^ual increase of armour and 
weight of guns, Ime armament of the fleet has got into a very 
confused state. As the 6}-ton gun ara corresponds with the 
44 -in. and 6-in. armour period, ships with those thicknesses of 
plating remain armed with that comparatively small weapon. 
Whilst the 8-in. and 16-in. armour synchronises with the period 
of the 12^-tonand 18-ton ordnance, ships so protected are armed 
with weapons of these weights. Now that 12-in. plating pro- 
tects more recent vessels, 25-ton and 35-ton guns come into 
being. 

Were it possible to do so, it woiQd evidently be most desir- 
able to re-armour the whole fleet, so as to bring the defensive 
value of the elder ships up to that 6f the later vessels. That, 
however, is, we need hardly say, impossible. The structural 
improvements which enable the architect to concentrate a 
greater weight of armour upon a smaller portion of the hull, 
could not be introduced into existing ships. No such diffi - 
culty, however, obtains as to concentrating the weight of 
ordnance into fewer guns. Beyond certain alterations of the 
ports, and strengthening of the decks, no insurmountable 
obstacle exists to replacing the 6j^-ton gun by the 3d-ton gun, 
provided the gross weight of armament be not greatly increased. 
As to working the 35-ton gun on the broadside, all Idle 
mechanical difficulties have been successfully overcome by 
Captain Scott. His carriage for the 25-ton broad^de gun 
enables that weapon to be reiulily worked at sea by four men ; 
and doubtless, by his mechanical appliances, 35-ton guns will be 
worked more easily and safely by fewer men than the existing 
6}-ton guns, which have not yet been furnished with his 
mechanism. 

There are, then, no great difficulties in the way of that 
re-armament of the fleet which thoughtful naval men so urgently 
desire, and which Fraaer^s J\fagagine so strongly advocates. * 

The Sdyal Alfred, though an old wooden ironclad, carries 
one ton of ordnance to every 36 tons of ship. Taking that 
proportion as the standard of comparison, it wiU be seen that all 
the ships subsequently built cany less armament and more 
armour. But it is not so much to the weight of ordnance 
carried as to its faulty distribution that we wish now to refer.' 
Take, for example, the following ships 



Tons of ordnance 
carried 

Pieces 

Minotaur. 

. . 103 

26 

A^ncourt 

. 218 

28 

Northumberland 

. 261 

. 28 
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Tons of (ordnance 



(juried 



Pieces 

Bladk Prince 

. 192 



28 

Warrior 

. 195 



20 

Bellerophon 

Boyal Alfred 

. 145 

. 177 



13 

18 

Boyal Oak 

. 166 



24 

Zealous . 

. 130 



20 

Vanguard 

. 139 



14 

Hercules . 

. 195 



14 

Sultan 

. 194 



12 

Monarch . 

. 131 



7 

Devastation 

. 140 . 



4 

Glatton . 

. 50 . 



2 

Hotspur . 

. . 32 



3 


In the day of battle it will be utterly impossible for seamen 
to single out foes armoured with precisely similar plates to those 
of their own ship. Nor, if a choice of foes were possible, would 
a thick-plated Demstation single out a similar vessel for a couple 
of hours battering when, by a brief effort, she might sink a 
Zealou8t and discourage the hostile fleet. But if the guns of the 
Z^fdous were as capable of perforating the Devastation as that 
ship’s guns are of riddling the Zealoue, then the latter vessel 
might make a good fight for life, and who, considering the 
chances of battle, would venture to say that the odds would be 
overwhelming if she carried the British flag. What, however, 
Fraae/da MagaHne contends for, is not that thinly-plated ships 
would ever be equal to the more thickly-armoured vessels, but 
that the former vessels should be given a fair chance in battle 
by carrying weapons which would perforate the thickest armour 
afloat. 

It will be many years before the earlier built ironclads cease 
to exist; and should a maratime war intervene these vessels 
mtU3t flght whatever hostile ships they may fall in with. It is 
not the custom of the sea for opposing ships to exchange infor- 
mation as to thickness of their armour brfore commencing an 
action ; and if otherwise known to be greatest on the enemy’s 
side, why must the NorthumherlanA, a British ironcdad of 10,584 
tons weight, be compelled to run away ? The British ship has 
now no other expedient, bscause her guns are of an obsolete 
weight. Let her 28 pieces, weighing together 261 tons, be 
changed for 8 pieces of 280 tons, and uen the Northumberland 
may be fairly expected to tiy the fortune of war with a hostile 
DeviuitaUon, 

Though there is no way oT furnishing guns with adequate 
destructive power without increase of weight, yet it is unfortu- 
nate that British ordnance should have, in the words of the late 
Ox^ance Select Committee, ** decidedly the lowest velcxdties.” 
For, as striking force varies as the squares of the velcxsities, it 
obvioiudy fifllows that British rifled guns have necessarily 
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“ decidedly the lowest” perforations. This loss of Tjslocity, and 
consequently of striking force, increases with the weight of the 
projectile to be rotated, as might naturally be expected when it 
is remembered that the rifle bearing which both supports and 
rotates the. shot is the same whether the shot be 115 lb. weight, 
or 700 lb. in weight. The 35>ton gun is necessarily the greatest 
loser from this cause. The increased loss of perforation, in the 
case of the 3d-ton gun, may be understood by comparing its 
performances with those of lighter guns similarly rifled. Thus, 
a 6^-ton gun yields a “ penetrating figure” of 85 foot tons per in. 
of its 7-in. 115-lb. shot’s drcu^erence. By doubling the 
weight of the gun and shot, the “ penetrating figure ” becomes 
about one half more, t.s. a 250-lb. shot issues from a 9-in. 12^ 
ton gun with a striking force of 125 foot-tons per in. of its cir- 
cumference. Doubling the weights of both once more, the 
penetrating figure ” increases as before to about one-half more, 
i.e. a 12-in. 6Q0-lb. shot issues from a 25-ton gun with a 
penetrating figure ” of 188 foot-tons per in. of its circumfer- 
ence. 

Again, a 0-ton ^n yields a “pentrating figure” of 100 foot^ 
tons per inch of its 8-in. 180-lb. shot’s circumference. By 
doubling these weights the ** penetrating figure ” is increased 
two-thi]^8, i.e. a 400-lb. shot issues from its 10-in. 18-ton gun 
with a striking force of 166 foot-tons per inch of its circum- 
ference. But when these weights are doubled once more, only 
one-third higher penetrating figure” is attained, i.e. a 700-lb. 
shot leaves a 12-in. 35-ton gun with a striking force of 220 foot- 
tons per inch of its circumference, instead of 277 foot-tons if it 
rose two-thirds, or 249 foot-tons if it rose one-half. That is to 
say, if the 35-ton gun followed the law of increased perforating 
power which obtains by doubling the weights from the 9-ton 
gun upwards, it would perforate 21 in. of armour with service 
backing ; and if it followed the law which obtains by doubling 
the weights from the 6^-ton gun upwards, it would perforate’ 
19 in. cf backed armour, instead of 17 in. as at present. 

Bven supposing that having ** decidedly the lowest velocities ” 
only involves the loss of 2 in. additional armour perforation in 
the 700 lb. shot, this would not be a light loss in the day of 
battle. But the armament of the Northumberland and her 
consorts needs not only an accession of velocity, but an accession 
of weight in the projectile, and hence the necessity for the em- 
ployment of heavier ordnance. 

The only grave olrjection to this re-armament of the British 
fleet is' stated by IV^aser to be the great loss of endurance which 
the present rifle system g^ves rile to in the heavier guns. Naval 
men are alarmed at the idea of resting the safety of the fleet 
and the security of the country solely upon an armament of 86- 
ton guns. They observe that the oidy gun of that nature tested 
so ihr, gave way after 38 horixontal discharges witii mild pebble 
powder, q>read over three and a half months; and that those 
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ftaiiahed to the naTj have only been proved by firing, at long 
intervali, three redueed charges horizontally. Fractic^ gunnero 
are of opinion that if such giins were, after a few years ordi- 
nary training practice, taken into a naval bombardment to fire 
20 eleyated rounds per hour, they might fairly b6 expected to 
break down during the first hour. That is to say, that the 
Btruns to which the “Woolwich In&nts*’ would be subjected 
during a naval bombardment would be about twice those 
under which the late “Infant*’ succumbed when carefully 
“nursed” at Woolwich.’ This is the only serious objection to 
the re-armament of the fleet. It is one strongly felt by the 
navy, and the opinion of the navy on a point of that kind cannot 
be lightly disreg^ed. Indeed, it is generally understood that 
this lack of endurance in the heavier guns is the only cause that 
the armamentis of the fleet are suffered to continue in their 
present obsolete condition. Without some such good reason, the 
Ordnance Department of the Navy would be deserving of severe 
reprobation for allowing the fleet .to fall into its present low 
artillery condition. — ^We quote the above from Engineering. 


AN AMBBICAN TOBFBDO BOAT. 

A Torpedo Boat, which has been designed by Admiral Porter, 
and the construction of which occupied a year, has been launched 
from the. United States Navy Yard at Brooklyn'. The boat 
resembles a cigar, being of narrow beam with a tapering bow. 
She has been built of iron, 170 ft. long, 28 ft. beam, and 12 ft. 
deep, her burden being 800 tons. The vessel, without her 
macHuery, weighs 627,000 lb. She is to have compound 
engines of 200 horse power. She is divided into compartments, 
with a double bottom, having pumps and valves so arranged as 
to settlo her in the water to the level of the deck. She has a 
torpedo spar projecting from her bow, and three similar spars on 
either side. Strength and speed, with the ability — by means of 
the Fowler paddle-wheel — of turning within her own leiigth, 
•have been the objects chiefly aimed at in her construction. The 
torpedoes are to be attached to an enemy’s ship, and are to be 
exploded by electric agency. 


ICBW BBBAXWATEB. 

A Bbbakwatbb has been proposed to be formed at Madras, 
of which the cost is reckoned at one million and a third sterling.^ 
The western side of the Bay of Bengal is singularly deficient in 
good harbours, and the heavy surf makes commerce difficult 
without them. But why not try seaweed harbours? The 
trumpet- weed at the island of Juan d’ Acuna rises to the surface 
from a depth of 60 ft., and a belt of such seaweed would con- 
stitute as good a breakwater as could be constructed. The 

eneigy.of the,^iq^T« ^ 93g;M9iidnd^thfi|^ 
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bj the rising and felling of the water among the weeds, instead 
of being expended, as at present, in breaking upon the shore.— 
V. C, Btmme, 

IMMEBSION OF SCBEW-FBOFBIXnBS. 

Professor Osborne Beynolds has read to the British Asso- 
ciation two papers, one **On the Ef^t of Immeirion on the 
Action of the Screw-propeller,* and the other “ On Friction in 
Bifled Guns.* In the first he showed that when a screw was 
once fairly down beneath the surface, depth of immersion was 
of no importance. The oinect of the second paper was to show 
that the friction between the studs and the grooves necessary to 
give rotation to the shot consumed more work with an increas- 
ing than with a uniform twist, and that, in the case of grooves 
which develop into a parabola, such as those in the Woolwich 
guns, the waste from that cause was double what it would be if 
the twist was uniform. 


TUNKBLINO 1CACHI2TBRY. 

Thsbb has been read to the British Association a pajper in- 
teresting at the. present time, when engineers are seeing to 
break down the barriers which separate country from country ; 
and tunnels, whether under the ocean or through mountain 
ranges, are projected, or are in course of construction. The 
Burleigh rock-drill, driven by compressed air, was described 
in a paper by Mr. Plan^ and the machine in actual operation 
w'as shown in a yard adjoining the Section-room. The principal 
feature of the machine is that it imitates the action of a quarry- 
man in boring a hole in the rock. A jumper, an inch and a 
quarter in diameter, making ^m 200 to 300 strokes per 
minute, is driven into the rock, the difference between it and 
the action of the quarryman being that the jumper is infinitely 
more powerful and regular in its stroke. It also rotated and 
cleared itself as it proceeded. The transmission of power by 
means of compressed air, involved in the working of all these 
machines, was discussed at considerable length by Mr. Bramwell, 
Mr. Siemens, *and others ; and though it would appear that 
transmission of power by means of water was attended by less 
loss, yet that, for the special circumstances under which such 
machines would have to .be worked, air was the better vehicle 
for the purpose. Brain*s system of mining by means of boring 
machinery, dynamite and electric blastings, came imder discus- 
sion, and was followed by a paper by Mr. Gott on the Bradford 
water-works, the details of the construction of which were of 
great interest to the'profession. 


FBBSSX7BB X.OOS. 

ExFBBnaarrs with reference to what are termed “l^ssure 
: the speed of ships, under conrideration of 
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Mt. J. B. l^apler, tihe Bev. E. L. Bexthon, and Mx? A. E. 
Eletcher, respectively descrilDed, by the aid of dia^ams, the 
methods they adopted for the application of the principle. 

It is understood that actual trials have been made with the 
three instruments which have been placed at the disposal of the 
Committee. 


DXFBKSIVB POWER OF SHIPS* AHMOUB. 

The important subject of the defensive power of the Armour 
applied to our Ironclads in resisting the penetration of shot is 
again attracting much public attention. In some experiments 
lately made in Germany the 10-inch gun sent shells completely ^ 
through a structure consisting of a 12-inch plate backed by 
18 in. of timber, and the rear of /the target was strewn with 
jagged debris, forming a shower of destructive projectiles. 
Several years ago the late Sir Howard Douglas maintained the 
opinion that, instead of trying to make vessels shotproof, it 
would be wiser to expend our money in providing more powerful 
guns; and for some years past we have been insisting upon 
the foUy of constructing professedly shotproof vessels which 
were either not shotproof at all at the time of their construc- 
tion, or which, even if shotproof then, did not allow any 

3 ‘n whatever for that increase in the power of ordnance 
is continually going on. We have long maintained 
that broadside armour-clads are an absurdity, as a broadside 
armament implies a large area of target ; and this in its turn 
implies thin armour, which could not be expected to keep 
shot out. We consequently advocated the Monitor model as the 
only one which permitted the necessary thickness of armour to 
be employed without inordinate dimensions. Six years ago we 
maintained that 18 in. of side, armour backed with 4 ft. of oak, 
and a turret 24 in. thick of solid iron,' represented the minimum 
defensive strength which it would bo advisable to employ, and 
we added that this strength might probably continue sufficient 
for .ten years. The Devastation is an imperfedt approach to 
these ideas. But we indicated that, as the Monitor i^stem was 
a i^stem of concentration, there should be only one turret in 
esuNL vessel, as it was preferable to utilise the displacement re- 
quired for the second turret in increasing the thickness bn 
armour, the power of gun, or the power of engine, or all of 
these conjointly, than to attempt to carry many guns in 
each vessel — number, in fact, being only.j^nother expression 
for weakness. It would appear that thesq ideas are at length 
beginning to penetrate the official mind. But in its percep- 
tions it still lags behind what was proper to be done six years 
ago, and what was then -sufficient is not so now. We have 
many times stated that, with the existing strength of materials 
available for the construction of ordnwce, there were two 
expedients by which the penetrating power of the prqjectiles 
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eould Be increased — one by the use of piston shot and the other 
by the use of the ro(^et shot ; or the two ez^dients might be 
combined. But besides these se(nret8 of increased power, , 
another is now odered to us in the use of a stronger material. 
We long ago intimated that we saw no reason why wrought- 
iron guns should not be cast under great pressure, on the 
Hodman principle of Cooling from the centre ; and in the Whit- 
worth compressed iron and steel guns, cast under great pressure, 
we have an approximate retUisation of this idea. We do not 
think, as some do, that armour should be given up. But the 
exposed area should be small and the thicl^css great. 
Effectual precaution should also be taken against submarine 
shot, and our ironchvds should be constmeted below the ’tween- 
decks on the principle of a diving-bell, so that they would not 
sink even if their bottoms were out altogether. At the present 
ntoment wo stand in this position, that a single Monitor^ con- 
structed according to the indications given alx)V'e, could sink 
the whole of our ironclad fleet in detail, while the assailing 
vessel would be itself impregnable against any power of offence 
which we should bo able to employ. — Mr. Bournes Scientific 
Resulte^in the Illustrated London News. 

FHOSFHOR-BRONZR. 

About two years ago wpe published in Engineering a 
series of articles, giving a dotsiiled ticcount of the experiments of 
Herr Wohler on what he aptly termed the *• fatigue of metals,” 
these experiments having reference to. the effects on iron and 
steel of repeated appliciitions of strain. Recently there have 
been conducted, at the Royal Academy of Industry at Berlin, a 
similar series of experiments with various kinds of Phosphor- 
Bronze ; and these experiments, which have been carried out 
by order of the Royal Prussian Ministry of Commerce, have 
afforded results which we may record here, as they are not only 
of interest in themselves, but may be compared with those 
obtained by Herr Wohler when experimenting on iron and 
steel. 

The' first bar of Phosphor-Bronze was tested under, a tensile 
strain amounting to 10 tons per square inch, and it withstood 
408,230 applications of this strain before fracture. A bar of 
ordinary bronze failed to withstand the application of a strain of 
10 tons per square inch at all. A second bar of Phosphor- * 
Bronze was tested by repeated strains of 12^ tons per square inch, 
and actually withstood 147)850 {^)plications of this load. 

Other experiments were made by placing bkrs of Phosphor- 
Bronze in a machine in which they were subjected to transverse 
strains, 40,000 deflections or applications of load taking place 
per day. In this machine a ^r of Phoe^hor-Bronze^ while 
subjects to a strain of 10 tons per square inch, withstood 
87^080 deflections,, while the best gun metal failed'after 102,660 

f2 
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ie&QCtioDS. Another bar of Phosphor-Bronze, under ^ strain 
of 9 tons per square inch, was still being tested at the date of tho 
report we have received, and it had, up to that time, v^thstood 
1,260,000 deflections without failure. These flicts are vei^ in- 
teresting, and point to the great endurance of the matenaL — 
Engmeering* 

THWATTBS AKD CABBX7TT*8 STEEL TILTIKO HAMMER. 

A 700 cwt. Sttam Hammer has been exhibited at Vienna by 
Messrs. Thwaites and Carbutt, of Bradford. . It has been speci- 
ally constructed for tilting steel, work which requires the blows 
to be delivered continuously in very rapid succession, rather 
than slowly and heavily, as with ordinary hammers. This 
machine is intended to deliver (with steam having a pressure of 
60 lb. per square inch) as many as 400 blows per minute, but 
its ordinary speed will probably not exceed 900 blows. In 
order to work at such a speed, it has been necessary to make the 
hammer self-acting, but it is so constructed that it can also 
be . worked by hand if required. The hand lever behind the 
framing regulates the length of the stroke through a triple- 
ported piston valve. This lever can be used for working the 
hammer by hand, but under ordinary circumstances it*is made 
fast in the position corresponding to the desired stroke, and the 
bevelled slot in the front of the tup opens and closes the valve 
at the right time. The two levers in front of the framing are 
connected with two piston valves in a separate casing, which re- 
gulate the amount of steam allowed to pass through the main 
valve to the two ends of the cylinder, and in this way determine 
the force of the blow. The piston and rod are of solid steel. 

HIGH-SPEED STEAM HAMMER AT THB VIBHHA EXHIBITION. 

Messrs. G. Bbinkmann and Co., engineers, of 'Witten-on- 
the-Buhr, Westphalia, are well known on the Continent for the. 
manufacture of high-speed Steam Hammers : it is .therefore 
of interest to see some of their work exhibited at Vienna, 
namely a double-acting hammer with single frame and a double- 
acting hammer with double frame. Both these hammers are 
used for tilting iron or steel, but the former has a constant 
stroke whilst that of the latter is variable. The anvil bed or 
8to(^ is used as bedplate for the hammer, an arrangement which 
• is adopted generally by these manufacturers for high speed 
hammers, except in the case of tilting hammers for steel, the 
anvils of which are, without eiqseption, mad^ independent of the 
bedplate of the hammer. 

Another peculiaritv of the construction, deserving of special 
mention, is the mode of fastening the cylinder and of the 
guide bars to the standards, which is not effected as usual by 
means of bolts, but by wrought-iron rings shrunk over circular 
{Hojeetions, one half of each of which is cast to the cylinder or 
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guide bars respectiyely, whilst the othcff half forms part of the 
Standards ; when ^e Utter and the cylinder and guide bars are 
respectwely fitted together correctly, these projections form 
itircular discs over which the wrought-iron rings are shrunk. 

The hammer is worked by two levers, enabling the ad- 
mission of the steam to be regulated, whilst the other is used 
for altering the stroke and the force of the blow, The lever for 
regulating the admission of the steam can be fixed at any posi- 
tion, and its lower end is connected with a second lever, to 
which a rod for the working of the admissionwalve is attached. - 
The one end of the lever for the alteration of the stroke can be 
fixed at various positions, by a spring and a notched segment, 
whilst the other end is . fixed to a short shaft passing through 
the side bracket of the cylinder. From the l)ack view of the 
latter it will be seen that this short shaft, which is cranked on 
this side of the hammer, carries a double lever, the two ends of 
which are connected with the valve rod and the valve gear re- 
spectively. The latter consists of a lever fastened to the ram, 
and a rod connecting this lover with one end of the double lever. 

The admission of the steam into the cylinder is regulated by 
a piston valve, the position and travel of which depend upon 
the i^sition of the cranked part of the shaft passing through 
the side bracket of the cylinder. It is evident, therefore, that 
any position of the lower end of the long lever in the notched 
segment ipust correspond with a certain position of the cranked 
part of the horizontal shaft, and thus also with a certain posi- 
tion and travel of the piston valve, upon which the stroke of 
the piston depends. The exhaust steam passes back again 
through the piston valve, and thenco from the steam chest 
through a short tube into the top side of the standard, from 
whence it escapes into the exhaust pipe. 

The weight of this hammer is 8 cwt., tlie cylinder has a 
diameter of 11 in., and the longest stroke is 18*5 in., allowing 
of forging iron pieces 6 in. to 7 in. high, and steel pieces 5in. 
high. The average number of blows per minute is 200, and the 
whole hammer, with bedplate and anvil, weighs 8 tons ; with- 
out the two latter 3 tops 17 cwt. The distance between the two 
standards at the bottom is 4 ft. 5 in., whilst the total height of 
the standards from the bedplate is 7 ft> The piston rod is made 
of crucible cast steel, has a diameter of 5^ in., and is formed in 
one piece with, the piston and ram, whence the cover of, the 
cylinder has to be made in two pieces. This hammer has been 
working at the Exhibition, and the adjustment of the stroke' 
and of the blow has been shown to be very readily effected. 
We should mentioh, in conclusitm, that the workmanship of the 
hammer is very creditable to the manufacturers, who are build- 
ing hammers on this system up to 7 tons. — Engineering. 
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BRACKET RAILWAY CHAIRS. 

• A PAPER has been read to the Institution of Me^anical 
Engineers, describing the new “ Bracket Chairs for suspend- 
ing Double-headed Bails on the West Cornwall Bailway,” by 
Mr. James D. Sheriff, of Truro. Those chairs are each made in 
two Separate halves, fixed one on each side of the rail, the bear- 
ing of which is on the under side of the upper head ; and there 

no portion of the chair underneath the bottom of the rail, 
which is suspendid by the head, with the bottom just clear of 
the sleeper. When turned over, therefore, after the top face has 
been worn out, the bottom head of the rail presents' a perfect 
face altogether free from the injury that oqcurs in the ordinary 
chairs, in which the bottom face of the rail oecomes more or less 
indented by bearing on the bottom of the chair. The two halves 
of the chair are secured together by a bolt passing through the 
rail, and fixed to the slipper by screwed spikes. On one side the 
spike passes through a slot in the chair, to allow that half of 
the chair to slide inwards when the spike is slacked, for remov- 
ing or turning the rail ; the slot is blocked by a washer, which 
fits in a recess at the end of the slot, and is kept down by the 
spike head. This chair, of which a specimen was exhibited, is 
believed to have been designed by Mr. Brunei in 1858, and in- 
troduced by him on lines in South Wales ; it was afterwards 
^opted on the West Cornwall B»iilway, where it has now been 
in use for eleveir years with complete success. In no case lias 
the lower head of the rails when turned over been found to-be 
injnred; and the result liais been thoroughly satisfactory as 
regards diirability, safety, and economy of maintenance ; there 
is an important saving in first cost, the bracket chairs being less 
than half the weight of the ordinary chairs. This construction 
is also free from the risk of a rail getting displaced by the loss 
or slackness of a key, and also from liability to fracture of the 
chair in driving the wood keys used with the ordinary chairs. 


MERSEY RAILWAY TURNEL. 

The promoters of the Bailway Tunnel which is intended to 
‘ cross the Mersey, the shafts for which have already been sunk, 
believed' that they would have only a continuous mass of 
soli(\ sandstone rock to penetrate. A paper l^as been pub- 
lished in the transactions of the Liverpool Geological Society 
for 1872, by Mr. T. Mellard Beade, G.E., of Liverpool, in 
which he contends that in all probability a deep gorge, filled 
up with clay or sand, will be met with, being the site of an 
ancient river or torrent formed in or before the times when 
England was covered with ice, and when its valleys were filled 
with glaciers. Mr. Beade believes that the ascertained data 
warrant the hypothesis, that before the boulder da^ and other 
recent strata were laid down, a river draining the hind now 
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drained by the Mersey flowed past Bnncom Gap, between land 
of some considerable elevation, to the sea. — Ifature, 


STEAM TBAMWATS. 

The Lisbon Steam Tramways have been described to the 
British Association, in an interesting paper by Mr. W. H. 
BarloTi, Jun. These tramways are at present in operation 
between Lisbon and Ointra, a distance of about 16 miles, for the 
most part constructed on the existing roads for ordinary trafiic. 
Two 9-iu. broad longitudinal rails of wood are laid parallel to 
each other, nearly level with the surface of the ground. In 
the centre, between these two rails, was an iron rail of the 
double-headed pattern. The locomotives were similar to the 
small tank-engines in common use, with the exception that the 
centre or driving wheels had flat tires, 1 1 inches broad, instead 
of flanged ones. The guide-wheels were double-flanged, and 
ran on the centre rail only. The wheels worked on bogies, and 
were loose on the axles. In the carriages the arrangement of 
the wheels was precisely similar. This form of rolling-stock 
was found to be admirably adapted to sharp curves and com- 
paratively uneven roadways. In some cases inclines of one in 
twenty were worked without difficulty, and the curves varied 
from three-qmirters to two-and-a-half chains in radius. Mr. 
Bramwell remarked that it was a very encouraging fact to find 
that on the Lisbon tramways they had got railway carriages 
where the axles would not only radiate, but where one wheel 
was free to revolve on its axle. He considered that it was a 
disgrace to modern engineering that we should have two wheels 
rigidly fixed on an axle, and expect them to accommodate them- 
selves to our requirements. 


COHSTAHTIHOPLB TBAMWATS. 

The Report of the directors of the Constantinople Tramways 
Company for 1872 stated that the Company’s four original 
lines of tramways were in full work eight months before the 
period stipulated. There are 16,000 metres of tramway, and 
5,000 metres of omnibus lines at present worked by the Com- 
pany, or rather 13 miles in all. These linos were served last 
year by 64 vehicles. The number of passengers conveyed last 
year was 6,035,042, who paid 6,546,697 piastres. The present 
number of passengers ranges from 125,000 to 130,000 per 
week ; and this number, it is expected, "will increase when the 
fine season sets in to from 180,000 to 200,000. The Company’s 
staff consists of 431 persons, *exclusive of fore-runners. The 
return realised upon the shares last year was at the rate of 6 
per cent, per annum. 
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WOODBN RAILWAYS. 

TmBBE are upwards of 100 miles of Wooden Eailway in 
operation in the province of Quebec (Canada). The ^auge is 
4 it. in. The running time is about 16 miles per hour, 
but trains have been run af the rate of 35 miles per hour over 
these humble but useful lines. The rails are made of maple, 
4 ft. by 7 in. ; they are set up edgeways, and are notched' into 
crossties 4 in. deep, and are held down by two wedges in the 
notch on the outside of the rails. The ties are 8 in. thick, and 
they are laid 20 in. apart. The cars have four wheels, and some 
of the engines used weigh .30 tons. In frosty weather the 
driving wheels have less adhesion than on metal rails, but no 
considerable difficulty is experienced from this cause. The rails 
will last from two to four years, according to the quality of the 
timber used, and the amount of traffic obtained and accommo- 
dated. — Engineering. 

KKW ZEALAND RAILWAYS. 

Plant for a railway from. Dunedin to the Clatha has been 
landed at Fort Chalmers. It comprises eight carriages and four 
brake vans, besides a considersible number of trucks. There is 
to be a workshop at the Dunedin Station, and a quantity of 
machinery to bo .worked by steam has been erected. The revenue 
of the various linos now in oponition in the province of Canter- 
bury moved on in March and April at the rate of 100,000/. per 
annum. The railway contracts have been let in the province of 
Otago ; the agj^egate amount of these contracts was 474,628/., 
and that of those obtained by Messrs. Drogden and Sons 
371.616/. A contract was also let, during the financial year 
ending June 30, 1873, to the amount of 5,706/. on account of a 
bridge across the Biver Waitiiki, the cost being equally divided 
between the provinces of Otago and Canterbury. Six contracts 
for sleepers to be used on the Otago and Canterbury railways 
were also entered into to the amount of 22,268/. Altogether, 
Messrs. Brogdon and Sons would appear to have obtained 
contracts in the province of Ottigo to the very considerable 
amount of 708,259/. 

RAILWAY SLBBFING-CARRIAGBS. 

A Slbrtino-carriagb has been built for the North British 
Bailway Company by the Ashbury Bail way Carriage Company, 
of Manchester. It is 30 ft. long, and 7 ft. 6 in. widb, outside 
measurement, and is 6 ft. 10 in. high in the centre inside ; at 
one end is a luggage compartment ; at the other an ordinary 
second-class compartment, the c^tral portion being devoted to 
the sleeping accommodation. This consists of two commodious 
saloons, which are each fitted with seats and beds for three first- 
class passengers. These saloons are connected by a lobby or 
passage, off one side of which opens a well-arranged lavatory, 
off the other a water-closet. 
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THE SOUDAN BAH.'WAT. 

Th% DumeTOus cataracts 'which oppose insurmountable 
obstacles to the navigation of the River Nile, form barriers 
'which now effectually cut off the fertile districts of Upper Egypt 
from communication 'with the outer world, and place a bar upon 
the progress and development of the richest territory belonging 
to the Khedive. To overcome these obstacles, and to open up a 
means of communication, has been for many years past one of 
the great objects of the Egyptian Government. An expedition 
was organised in 1857 by the late Said Mehemet Pasha to ex- 
amine the obstructions of the Upper Nile, and to report upon 
the possibility of removing them, but it was quickly found that 
the cost involved in the work would be so great as to render it 
prohibitory. In 1865 Mr.. John Hawkshaw was instructed to 
survey and report upon the first cataj^act, and to ascertain what 
would be the best moans of overcoming this, one of the least 
formidable of the obstructions, and to extend the navigation as 
far as the second cataract. Mr. Hawkshaw recommended the 
construction of a ciinal and ^cks to skirt the cataract ; the cost 
of this work was cstinuited at 250,000^., but the rock through 
which the cuttings would have to bo made are of such excep- 
tional hardness that no reliable estinuite could possibly be made 
of the probable cost of the canalisation scheme. About the same 
time a general survey between Assouan and Khartoom was made. 
In 1871 the preliminary labours which htid been undertaken 
assumed a more practical form, and Mr. John Fowler was in- 
structed by the IChedive to prepare detailed surveys and esti- 
mates of the works necessary to complete the communications 
with the Soudan. Acting upon these instructions, a large staff 
was despatched to Egypt in 1871, and immediately commenced 
operations, which lasted during five months, and resulted in a 
complete survey of the country through which communications 
were required, and the collection of all the necessary data. 

To overcome the obstacle to navigation presented by the 
first cataract, at which there is a difference in level of about 
12*5 ft. at high, and 15 ft. at low Nile, Mr. Fowler departs ffom 
thepropossil made in 1865 by Mr. Hawkshaw, and suggests a new 
and striking method of reaching the higher waters of the river 
from the foot of the cataract. He suggests the construction of 
a ship incline nearly two miles in length, on the right bank of 
the river, commencing at the bottom of the cataract between the 
island of Sehayl and the river bank, and terminating on the 
higher level in the harbour of Shalall, north of the celebrated 
island of Phil®. Kails would •be laid upon the incline, and 
suitable carriages would be constructed to run upon them. 
The vessel to raised or lowered would be floated upon these 
carriages or cradles, the ship and carriage being then drawn 
over the incline by hydraulic engines which would be driven 
by Erater at high pressure, pumped into huge accumulators at 
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the Bummit of the incline hy a pair of large water-wheels, placed 
upon pontoons, and moored in one of the rapids of the cataract. 
A speed of from 4 to 7 miles an hour can be imparted to the 
vessel, according to the height of the Nile and weight of Vessel. 

The line, as laid out, commences at Wady Haifa, on the 
right bank of the Nile, which it skirts for a distance of about 
160 miles, then by a bridge crosses the river and forms a chord 
32 miles long to a small bend in the stream, which it again 
^touches and follows on the left bank as far as Ambnkol, at the 
375th mile ; then commences the stretch across the Bahiuda 
Desert, which terminates the line, after a course of some 650 
miles. • 

In Engineering has appeared a series of sketches illustrative 
of the country through which the railway will pass. It is there- 
fore suificient to say that the engineering difficulties are com- 
paratively small, that there will bo no tunnels, and but little 
rock cuttings, expensive wSrks being avoided by the curves and 
gradients adopt^, the minimum radius of the former being 
500 it., and the maximum inclination of the latter 1 in 50. 
The britlge crossing at Koh5 will doubtless bo an expensive 
undort)iking, and might bo avoided by following the loft bank 
of the river for the whole disfainco, while the naturje of the l)ank 
would perhaps allow of a better line being laid out ; but, on the 
other hand, the drift sand prevalent on the left bank as far as 
Koh5 would make it difficult, if not impossible, to maintain the 
railway. 

One of the special characteristics of the Soudan Railway is 
the gauge which Mr. Fowler has adoptotl — the same which Mr. 
Pihl has establisheil with such gre;it success in Norway. And in 
the choosing a narrow gauge for this important line, Mr. Fowler 
has not been guided by any estimates of probable insignifiwint 
traffic. On the contrary, the existing trade is considerable, and 
will be enormously developed when the line is made, as well 
along the banks of the Nile as in the >Soudan itself, which, with 
inexhaustible natural resources, now lacks an efficient outlet for 
its produce. Grain, cotton, sugar, and all the varied animal 
and vegetable products of a tropical region, will be the staples 
descending the railway towards the north, whilst ^e return 
traffic will consist of machinery, fabrics, tools, and, generally, 
the mixed freight required by a producing isolated territory. 

Moreover, it is not anticipated that the Soudan Railway 
shall be simply a local line, built to connect the Soudan with 
Upper Egypt, but that ultimately it shall form only one link of 
a great through railway, extending to Massowah on the Red 
Sea, and opening an altoriiativq dnd more direct route to India 
and the East. - By establishing a service of steamers, suitable 
for passing over the ship incline at the first cataract, there 
would be a saving of one day effected as compared with the Red 
Sea route, whilst ^e inconveniences and dangers of that passage 
wotild be avoided. Looking further to the future, when the line 
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is extended from the existing Egyptian railway system to the 
terminus at Wady Haifa, three days would be saved in the 
jouxney^to India. We may thus consider it probable that before 
the lapse of many years there will be constructed a great ^ 
through narrow gauge railway route across Egypt, competing 
directly and successfully with the Suez Canal, and carrj’ing 
besides the whole of the local export and import trtiffic. That 
Mr. Fowler should, after long consideration, have adopted a 
gauge of 3 ft. 6 in. for a line of so great immediate and future 
importance, isj we consider, a striking answer to the many argu- 
ments and objections urged against narrow gauge railways so 
persistently during the past few years, and it affords us satisfac- 
tion that so eminent an engineer should have adopted principles 
we have so strenuously advociited. — Abridged from Engifieeriiig. 


THE GAS SUPPLY OP THA METROPOLIS. 

I)r. Letheby, the chief gas examiner appointed by the Board 
of Trade, has recently reported to the Corporation and the Metro- 
politiin Board of Works th^ results of the testings of the Gas 
supplied by the Chartered, the Imperial, and the South Metro- 
politan Gas Companies during the months of October, November, 
and December last. From this it appears that the average 
illuminating power of the Chartered gas has been 17*34 candles 
at Beckton, 16*9 candles at Cannon Street, and 17*08 candles at 
Friendly Place, Mile End ; that of the Imperial company has 
been 17*10 candles at Carlyle Square, 16 ’22 candles at Camden 
Street, and 15*9 candles at Graham Koad ; while that of the 
South Metropolitiin Company 1ms been 16'34 candles. The 
cannel gas of the Chartered Company has averaged 21-37 candles 
at Millbank, and 21-48 candles at Ladbroke Grove. As regards 
purity, Dr. Letheby reports that except on two occasions at 
Ladbroke Grove the gas at all the testing places has been con- 
stantly free from sulphureted hydrogen ; and that although the 
amount of sulphur in other forms than this has fluctuated to a 
rather large extent, yet it has rarely been above the prescribed 
quantity. In the common gas at Beckton it has averaged 
12*73 grains per 100 cubic ft., at Cannon Street 13*41 grains, at 
Friendly Place 13-02 grains, at Carlyle Square 19'5«5 grains, at 
Graham Hoad 22*94 grains, at Camden Street 20*33 grains, and 
at Hill Street, Peckham, 22*55 grains. In the cannel gas it was 
21*4 grains at Millbank, and 20*4 at Ladbroke Grove. On seven 
(x:casions it exceeded the prescribed quantity — viz. once at Bow, 
once at Carlyle Square, and five times at Graham Hoad. On 
six of these occasions the Imperial Company appealed to the 
chief gas examiner, in accordance with the provisions of the 
Act of Parliament, and on inqidry it was ascertained that the 
excess was due to unavoidable causes arising out of the large 
demand for gah during the foggy weather of December last. Am- 
monia has not been present in undue proportions at any of the 
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testing placiBB, but one — ^namelj, that at Ladbroke Grove, where 
the amount for a considerable number of nights was excessive, 
thereby rendering the Chartered Company liable, under the 74th 
Section of the Metropplis Gas Act, 1868, to a penalty of 50/. for 
each night of such default. — Times. 


A KBW GAS AFFAItATUS. 

MM. Muller and Eichblbrbnnbb, of Paris, are the invent- 
ors of apparatus for producing illuminating Gas from Coal, &;c. 
Already fifteen gas works in Prance have adopted it, and it has 
generally mot with much approval. The inventors require no 
change in the ordinary arrangement of the works, but they do 
away with the old furnace and replace it by one of considerably 
smaller dimensions, place<l at the bock of the bridge, and sur- 
mounted by a receptacle of a slightly conical form. Tliis can 
be filled v'ith coke by its lower door, which is ordinarily kept 
closed, and its capacity is such that it does not require charging 
more than once in eight or ten hours. This plan is exceedingly 
advanttigeous for smell gas work# preventing as it does the 
necessity of firing during the night. 

This furnace is literally a gas producer, the fuel being kept 
in such a stfite of combustion, by regulating the admission of 
the air, that, practically, distillation of the volatile products is 
carried on. Wlien leaving the furnace, the carbonic oxide and 
other combustible gases that have been generated enter into a 
cylinder at the biick of the bridge, whence they pass into the 
oven by a series of openings, distributed over the entire length 
of the bottom, ily moans of other openings air can be admitted, 
which has already been lietitod during its passage from the ex- 
ternal atmosphere, into tlie apparatus. The amount of air, and 
consequently of the combustion of the gases, that must ensue, is 
regulated by a register placed on the exterior of the oven. By 
means of refractory earthenware plates that can be forced against 
each of the openings to stop the passage of the gas, the rate of 
the combustion can be more completely regulated, and the tem- 
perature of all parts of the oven equalised. This heating of the 
air, effected by a method already fam'liar in the heat-economising 
furnaces of Siemens, Ponsard, and others, is less complete than 
theirs, but less* expensive in its first construction. According to 
a report by M. Launy, the ease of working the furnace is great, 
the expenses generally are much reduced, and the removal of 
cinders and ash is not required. The principles applied are not 
new, but MM. Mulfer and Eichelbrenner have the merit of 
having combined and applied K ,\'ariety of conditions of sim- 
plicity, efficiency, and economy that had not previously been 
reali^. M.- Launy visited the gas works of Montreuil, where 
one of these new furnaces had. been erected alongside one of the 
old system, and expressed himself surprised at the results just 
mentioned, and generally gratified with its success. — Engineering . 
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THB AUarSBUBG WEB FBB88. 

At least three types of iireb printing machines were ex- « 
hibited at Vienna — tiie Walter, the Victory, and the Marinoni. 
The Victory machine is a folding as well as a printing machine, 
and is exhibited by the Limited Company in Liverpool, who are 
its sole manu&tcturors. A Marinoni press was exhibited by the 
Paris firm; and Sigl also has an “improved” Marinoni, with 
folding apparatus added, at work in the pavilion of the Neue 
Freie Preaae, 

This machine is intended to delivef up to a speed of 12,000 
sheets, printed on both sides, per hour. The sheets are 525mm. 
by 770mm. (20*67 in. by 30*31 ‘in.), and thet^^e forme 48dmm. 
by 725mm. (19*09 in. by 28*54 in.). The action of the machine 
is very simple. The roll of web paper is placed at the end of 
the machine as in the Walter press, but the paper ii^ here taken 
from the underside of the roller instead of the top. This 
enables the whole printing part of the machine to be kept lower 
down, a somewhat different ^position having to bo given to the 
distributing apparatus for the lower cylinder. The paper first 
passes through damping rollers, which can be arranged to give 
it any required degrees of wetness ; and then it makes its way 
— ^through rollers which are adjustable to regulate its tension 
— to the first type cylinder. The two type cylinders and the 
two impression cylinders lie in the same verticiil plane. The 
lowest and highest cylinders are the type cylinders, and the two 
middle ones the impression cylinders. 

The paper is printed from the stereotypes ca^ in semicircular 
moulds so us to fit round the type cylincfors. This method is 
adopted in all web printing machines, and by using it the founts 
of type may last twenty years instead of two, while the actual 
printing is quite as clear and good as if it were done from the 
type direct. The paper first passes between tlio lowest pair of 
cylinders, and is there printed on the first side. It is carried 
upwards and, backwards by the revolution of the lower impres- 
sion cylinder, and passed from it forwards again over the upper 
impression cylinder, and in passing between the latter and the 
upper type cylinder it is printed on the second side. As these 
four cylinders are all exactly of the same diameter, and are 
placed close together, the printing on the second side must 
coincide exactly in its position on the sheet of paper with that 
on the first. The printing operation being now completed, the 
paper passes horizontally forwards to the cutting cylinders, lliese 
are placed at the same level as the upper type and impression 
cylinders, and are necessarily of tne same diameter, that 
diameter being such that their circumference is exactly equal to 
the length of the sheet which is to form one copy of the news- 
paper. On one of the rollers is an ingeniously arranged cutter, 
and on the other, at a corresponding point, a kind of groove or 
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seat for the projecting knife. As the paper on leaving the 
cutting cylinder is not led upwards at a steep angle as in the 
Walter press, it is not necess^iry to leave a small width^)n each 
side uncut, but the sheet is cut right across. The tapes, it will 
be seen, slope slightly upwards from the cutters in order to give 
Bufiicient height for the delivery apparatus. By an ingenious 
adjustment of their speed, the rate of each sheet is accelerated 
as it rises, so that by the time it reaches the delivery roller 
there is a distance of 'several inches between it and the one 
next behind it. The delivery takes place downwards, and 
alternately to right and left on to the tables, and the space 
between the sheets is necessary in order to allow time for the 
oscillation of the delivery frame. The apparatus for distributing 
the ink is very complete ; that for the lower typo cylinder is be- 
hind and below it, and that for the upper type cylinder behind 
and above it. Just outside the frame which carries the cutting 
cylinders is^rovided an index which marks the number of copies 
printed as they are cut off. There are many interesting and 
ingenious details about the machine, hut they are unfortunately 
of a nature which cannot well be made inteUigible without the 
aid of detail drawings. 

The Walter press, it may be remembered, derives its name 
from Mr. Walter, M.P., the proprietor of the TimeSt to whose 
enterprise it was owing tliat the costly experiments were mside 
which resulted in the production of the first successful web 
press. We believe the credit of its actual invention and con- 
struction is, however, due to Mr. T. C. Macdonald and Mr. 
Calverley, the §ianager and on^neer respectively of the Times 
Printing Office. During the years 18G3-66 the first machine 
was slowly elaborated, its construction being kept secret. For 
a year and a half more it took part in the printing of the Times^ 
but still in secret, and still receiving such improvements and 
modifications as experience suggested, and it was not until 1868 
that Mr.^ Walter considered the results so satisfactory that three 
more machines were put in hand. These were at work by the- 
end of 1869, and since that the Times has been efitirely printed 
from web paper, with a saving in working* cost so groat that it 
is assertea on the best authority that the capital sunk in the 
displaced machinery was recouped in less than two years. Last 
year the Scotsman commenced printing from the Walter press, 
and more recently the Vienna newspaper. Die Presses and other 
papers, have also adopted it. The general catalogue of the 
Vienna Exhibition, as well as several of the special catalogues, 
have been printed on the Walte^ press in the office of the last- 
named newspaper, and are noticeable as being, we believe, the 
first books printed from continuous paper. — Engineering, 



HECHAiraCAli AITB USEFUL ARTS. 


95 


UTHOOBAFHIC COLOUH-PBINTlKCl PRESS. 

Th^ German Department of the Vienna Machinery Hall was 
I)articularly rich in printing machines -of different kinds, both 
in number and in quality, the exhibits here being above those of 
other nations as represented at Vienna. Among them was the 
Lithographic Colour-Printing Press which was made at the 
Berlin establishment of the well-known Austrian engineer, Herr 
G. Sigl. 

This machine is intended to print from stones up to 22 in. 
by 30 in., and, for common work, cftn turn off 900 to 1,000 
copies per hour.' If the work is, however, to be thoroughly - 
well done, not more than 600 copies per hour can be Vorkedi 
The ink-distributing apparatus is more complete than usual, 
the machine being intende<l fur fine work. The ink knife is in 
two pieces, adiustablo by the screws on the back of the box. 
The stone itself is fixed in a fmme before being placed on the 
platten, and thus, in adjusting it, the frame only has to be 
moved, without touching the stone.' The stone receives the 
colour from four sets of rollers, which themselves receive it from 
the slab while the impression is lieing made. The impression 
cylinder is fitted with a double set of knives, one set gripping 
the paper in position in the place in which it is put by the 
attendant, while the other sot — lying underneath — as soon as 
the sheet is printed, and the first set release their hold, rise up, 
by means of suitable gearing, and guide the edge of the sheet 
neatly into the delivery rollers. In order to diminish, as far as 
possible, the number of tapes, which always have a tendency 
to dirty the paper, two wooden delivery rollers are employed, 
and through these the printed sheet is thrown on to the delivery 
table by a frame in, the usual way. The usual rollers and 
water table for damping the stone are provided at the back of 
the impression cylinder. 

The impression cylinder is driven only from one side. The 
means by which the cylinder stands still during the return 
motion of the platten — making an interval in which the feeder 
has time to adjust carefully the next sheet in its pltme — is that 
used in most of the machines. The wheel on the end of the • 
cylinder has its teeth planed off in one place, so that the rack 
can pass clear underneath them without moving the cylinder, 
which, however, is also (to prevent accidents) held in position 
when the platten commences its motion by a lever pressing 
against a projecting pin. Just as the platten reaches the end 
of its return travel, and is about to start forward again with 
firesh colour on the stqne to print another impression, it is 
arranged that this lever gives the pin a slight forward motion, 
80 as to turn the cylinder round simciently to bring its teeth 
into gear with the rack, which then drives it forward in the 
usual way, the lever returning to its former position to be ready 
to catch &e cylinder again as soon as the platten arrives at the 
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end of its tiavel. Spiral springs, put around the lower ends 
,4^ the holts which hold in place the axle of the impression 
cylinder, are used to prevent any excessive or undue pressure 
coming upon the stone. The stone itself, with the table on 
which it lies, can be raised or lowered by four screws, one 
neor each comer, which in their turn are moved (through 
worms and worm wheels) by a couple of hand wheels. The. 
platten Ititolf, carried on a six-wheeled frame, is moved by 
the ordinary “railway” motion. The machine is provided 
with a hand lever, by which, at the same moment, the strap 
can be thrown off and ^ brake applied, so as to stop the 
machine instantsineously. The object of this is that a sheet, 
on which, perhaps thirteen colours out of fourteen have been 
printed, may not be lost altogether if the attendant notices in 
time that he has placed it wrongly on the cylinder. Gear is 
provideil by which, when desired, the stone can be mtule to move 
either two or throe times under the colour rollers for each sheet 
printed, and also gear by which the cylinder can be kept entirely 
stationary, and the platten moved bickwards and forwards as 
many times as may bo wished, in order to efRjct a thorough mix- 
ing of tlio colour. 

The frame is neatly and strongly made, and the different 
parts of the machine are so arranged that, notwithstanding 
some necessary complexity, without which the various motions 
could not be obtained, they can all 1)0 taken apart for examina- 
tion or repair with great eiiso. — Engineering. 

Wo ttiko this opportunity of acknowledging the great service 
of the ably conducted j^onrnvX Engineering, in the accompanying 
records of the successes of the Vienna Exhibition. 


CAUnS AND CABD-UAXINQ. 

Mr. D. IIatbman has rend to the British Association an in- 
teresting paper “ On Carols and Card-making,” in which he 
entered into the history of the subjects, describing the nature of 
tliB process and the results sought and obtained, so important 
ip pnxluction of the staple manufacture of the district. The 
machine by which these **c<ards” are produced is probably one 
of tha most ingenious mechanical inventions over brought , for- 
ward, and must bo seen to l>e approeiatud. No description can 
give any idea of the complex and life-like meclianism of its con- 
struction. 


IMPROVED TTTBNINO-TOOL. 

At a late meeting of the Institution of Mechanical Engineers, 
a paper was read by Mr. Clay on an improved Turning-tool f<m 
metals, which permitted the cutting to be effected at a higher 
speed. This t^ has one or more holes drilled in it up to its 
cutting-point, and a jet of water, whldl both cools and lubri- 
cates, is delivered on the cutting edge. 



KSCHAVICAL AND TTSEFUL ABTS. 


07 


THB SAKD-JBT. 

The Sand-jet, which consists of a jet of steam or air carrying 
a small stream of sand, is being applied in America to many 
useful pu^oses, and especially to engraving. If a stencil of 
very thin india-rubber be stuck upon any surface of stone, glass, 
metal or other material which is intended to bo engraved, the 
santl will rapidly cut away the surface except where i<»i8 pro- 
tected by the stencil, and a very perfect pattern in relief 
may thus be obtained. Metal blocks for printing from, like 
stereotypes, of groat delicacy, have thus been produced. A 
stream of dry sand and emery falling through a tube will suffice, 
without the propelling steam. 

We need not criticise the paper descriptive of Tilghman’s 
process of “cutting, grinding, engraving, and ornamenting 
glass, stone, wood, iron, and other hard substances.” The pro- 
ce.'^s has been frequently described, and is shown in operation at 
the International Exhibition at South Kensington, so that it is 
needless to enter at length upon it here. It is simply the 
action *of a stream of sand propelled by a blast of steam or air 
against the material to be operated upon, portions of which 
have been, so to speak, “stopped out” by “Pencil plates,” by 
means of which a pattern is produced on the surface, or if the 
action ])o prolongeil, actual perforation is’t^ffected. This inven- 
tion excited groat interest, and its application to a variety of pur- 
poses was suggested. 


SPUN SILK. 

Mr. Lister has given to the British Association an interest- 
ing account of the “Spun Silk” operations carried on at the 
Mauningham Mills, the largest silk-mills in Europe, and where, 
under patents tiiken out by the firm, the treatment of waste silk 
and conversion of it into Spun Silk was receiving great atten- 
tion. 


AKRASTRAS. 

Db. C. Lb Nbvb Foster, ha.s given to the British Association 
the results of experiments carried on by him for three years at 
the works of the Pestarena goUl-mines in Italy, where about 
6,000 tons of ore were annually milled in improved “ Arrastras.” 
It appuired that these machines extracted 73'3, 73'/>, and 82 per 
cent, of the total gold contained in the ore. “Arrastra,” it 
appears, is an old Spanish term for these stone-grinding mills. 

r- 

MOHAIB. 

The raii^g of Mohair wool from Angora goats is now more 
than an experiment, several shipments having been made from 
California with favoural^ results. Difficulties have been en- 
countered owing to the ignorance of the habits of the animal 
o 
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and the laws which regulate its care and breeding with a view 
to the cultivation in perfection of wool suitable for fine textile 
purposes, and of a quality which wiU remunerate the ^breeder. 
Asia Minor being the natural habitant of the Angom goat, 
hitherto the finest and most silky fleeces have been brought from 
that quarter ; but successful attempts have been made at the 
Cape of GoodvHope in the rearing, and it is believed, on good 
grounds, that some parts of California are better fitted for the 
production of a valuable Mohair wool than either Asia Minor or 
the Cape. Capital, experience, and management will efiect the 
rest. The chief points, an attention to which will bring about 
success, are a suitable locality having reference to the nature of 
the animal, and a vigilant care exercised in the maintaining of 
a pure thoroughbred stock. This last is of more consequence 
with regard to the Angora goat than perhaps to most animals, 
if the silky nature of the fleece is the object (the whole value 
nearly lies there) ; and, whatever may be the appearance of the 
animals, or the inviting exterior of crosses, this is the first and 
all-important consideration. A vast industry for America is in 
its infjincy. No fabrics have taken a firmer hold, both here and 
abrotid, than Mohairs, with the prospect of an extension only 
limited by the high cost. And there are animals closely allied 
to the Angora goat whoso fleece is almost as valuable, and in 
some instances more so, that eouhl bo successfully reared on the 
land sloping from the Andes to the Pacific, where every neces- 
sary variety of climate for the raising of this class of stock is to 
be found . — New York IHnies, 


XIACAUONI MACHmS. 

A SUT of machinery for making Macaroni has been exhibited 
at Vienna, by Messrs. Criscuolo, Kay & Co., of 67 Gracechurch 
Street. This consists of a white marble edge-runner, 4 ft. 6 in. 
in diameter, and 9 in. broaid, atteiehed to, and revolving with, a 
vertical shaft placed in the centre of a pan made of hard wood, 
in which the meal or semolina flour, mixed with a small quantity 
of water, is ground to a proper consistency. When the ingredi- 
ents have been incorporated the paste is transferred to a vertical 
cylinder, 13 in. in diameter, in which, a close-fitting piston is 
made to descend, by means of a 6-in. screw, with a slow thread. 
At the bottom of the cylinder is a gun-metal die plate, about 1 in. 
thick, perforated with a number of holes of the size required, 
each having a central wire of smaller diameter than itself. An 
annular space is thus formed, through which the paste passes, 
and leaves the die in the shafie of a tube. The central wires 
are connected on the upper side of the die in pairs, so that at 
the top the annular spaces are partially occupied 1^ the wires, 
although the paste meets and unites in the tubular form a very 
short distance ftom the upper sur^e of the die plate. The 
pressure brought qn the paste to force it through the dies is 40 
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tons to the square foot. As the Macaroni receives its form it is 
removed from the press, twisted into shape, and dried for the 
market I We may add that this manufacture is conducted by 
Neapolitan operatives, and it has been carried on in England 
for the last two years, the works being situated at Camden 
Town. 


KAFIR RSBR. 

An interesting article on “ Hie Boer of Eaiirdom ’* will le 
found in a ]^ecent number of the Food Journal. It is written 
by Dr. H. J. Mann, whose acquaintance with South Africa gives 
value to anjlhing ho may write on the subject. The Kafir beer, 
called Uchwala^ is carefully prejmred from millet by a process of 
fermentation. It has the app&arance of thin gruel, and contains 
but very little alcohol. The jars in basket-work, employed to 
contain the beverage, are beautifully wrought, and form con- 
spicuous objects in the huts ; indeed, “ the removal of the beer- 
pots from a hut is very nearly tantomount to unfurnishing the 
house.’ 


HOUSE CONSTRUCTION. 

Captain Douglas Galton, C.B., in a paper read by him at 
the Eoyal Institute of British Architects, “on the Sanitai^ 
Effect of House Construction,” quoted the result of some experi- 
ments by Dr. Pettenkofer and others as to the absorption of 
water in new brickwork, and its effect on the internal atmosphere 
of a house. He advocated the use of hollow walls, not only as 
a preciiution against damp from without, but us a means of re- 
taining heat within, and insisted on the necessity of scraping 
and renewing from time to time the plaster lining of rooms, 
especially in hospitals, w'here the walls are liable to become 
charged with deleterious matter. Wootl floors, unless laid with 
close joints, were described as likely to become receptacles for 
dirt washed iuto them by the very process of scrubbing, and 
plate glass was recommended for windows to insure warmth. 
The lecturer then described the general principles of ventilation, 
and mentioned the fact, which, he said, could not bo t^ often 
repeated, that since the subject had received attention in the 
planning of barrack-rooms, &c., the death rate from chest 
diseases in the infantry had been reduced from 10‘1 to 3*3 per 
1,000 men. Begardingthe open fireplace as in this country the 
main engine for the removal of air from rooms, Captain Galton 
showed how it might be adapted to a system of ventilation. He 
deprecated the use of close sfoves, as in Germany, where 
economony in fuel was effected at a sacrifice of health ; and, after 
referring to the old Boman plan of warming the floors, expressed 
his opinion that ventilation should be obtained at some aperture 
near the ceiling, so thaircold air might pass in and sink down 
gradually to replace the warm air which wou]4 pass up from 
c 2 
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the floor. He considered that an ordinary sunlight was not an 
effective ventilator when used in the same room with an open 
fireplace, inasmuch as they both drew off air, and Ihe two 
currents interfered with each other; but he showed how a 
central globe might bo substituted for the sunlight. Captain 
Galton concluded by admitting that ho had advanced no new 
theories, but had rather urged the necessity of their practical 
application, for which ho considered architects responsible. 


ITANUFACTURB OF HOBSB-NAILS. 

Mr. Bramwetj:. has described to the British Association the 
machineiy invented and used by Messrs. Huggett for the manu- 
facture of “ Horso-nails.” A horse-nail certainly looks as little 
adapted for production by machinery as anything that can be 
imagined, its pcculiarily irregular and varied shape to the 
ordinary observer seeming to require special action directed by 
the will of the smith to fashion it. Messrs. Huggett, after a 
long seri(tH of trials and many disappointments, have at last 
pro(luce<l machinery by wliich these nails are now turned out in 
largo quantities, and of a quality which satisfactorily boars the 
test of the farrier’s critical judgment and practical skill. Many 
4ind many were the failures before this result was obtained, but 
porflcvorunco and Messrs, Iluggetts’ mechanical knowledge and 
experience have enabled them to overcome all difficulties, and 
success rewards their endeavours, and another manufacture is 
added to the already IcngUiy list. — See .also Year-Book of Facts, 
1873 , 


TRAINIRO SCHOOI. OF COOXERx. 

Morb than a century ago the art of making pastry was 
taught in “ schools ” iu Loudon with gretit success ; and cookery, 
in its simplest and most economical forms, was taught with like 
good results. Then, these duties were inculcated by the ‘*Lady 
Bountiful ” of tlie day ; and next, those te.achings became an 
integral part of our International Exliibition, extilanded by our 
intercourse with the Continent, and an assimilation of foreign 
and English cookt^ry, by which improved methods are taught 
with a success which shows how 

*' That climax of all earthy ills, 

The infiammatlou of our wcskly bills,*' 

may bo kept down, at the same time that the quantity and 
quality of the family meals are iuermsod and bettered hy the 
mistress’ personal superintendence of her cook and kitchen. 
The bourffeoise houso'wife is upbraided for the sham gentility 
which leads her to teach her daughters how to play the piano 
instead of how to boil a potato. 

The progress in this School of Domestic Art during the past 
year has been rendered remarkable by the visit of Her Majesty 
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the Queen, accompanied by the Princess Christian and the 
Princess Beatrice, to the School at South Kensington. 

Thc^Hon. P. Leveson Gower, Chairman of the Committee of 
the School of Cookery, and the other members of the Committee, 
conducted the Queen and Princesses to chairs in the School. 
Mr. Buckmaster, the Lecturer of the School, then made the 
following observations, during which an omelette aux finis herhes 
■was prepared : — 

“ May it please your Majesty, — The specimen of cooking 
which is now to be presented takes only four or five minutes, 
and is within the rejich of the poorest of your Majesty's subjects. ' 
The materials cost 3^d., and they furnish a wliolesome, nourish- 
ing dish, acceptable for two persons. The omelette is seldom 
properly cooked even in France, which gives it its name. AVe 
wish to show in this school not only the best and most economic 
methods of domestic cooking, but the various uses to which 
kitchen utensils may be fairly applied without injury. Wo use 
gas-stoves and duplicate all our operations, so that the public 
may have a bettor opportunity of seeing ; but what wo do at 
these gas-stoves we can equally well do at an ordinary kitchen 
fire-place. To make simple food wholesome and palatable by 
cooking was a duty imposed on man from the very earliest 
period of his cirilization. An abundant supply of food and the 
proper preparation of it by cooking are matters intimately 
connected with the physical wellbeing and happiness of your 
Majesty’s subjects ; and, from a long and close connexion with 
the working classes, on their behalf I may be permitted to say 
that the interest which your Majesty has shown in this school 
of popular cookery will be gratefully appreciated by all classes 
of your Majesty’s subjects.” 

This demonstration occupied just four minutes, and the 
Queen and the Princesses each tasted the omelette, which Her 
Majesty pronounced to be very good. 


BUTTEU AND ITS ADULTBRATIONS. 

At a meeting of the Society of Medical Officers of Health, 
held at the Scottish Corporation Hall, under the presidency of 
Dr. Hardwicko, a paper was read by Dr. C. Meymott Tidy upon 
“ Butter and its. Adulterations.” Dr. Tidy said that butter was 
generally prepared from cream collected from time to time and 
allowed to get slightly sour. It was then churned, or, in other 
words, rapidly stirred. The best tcmpersiture for churning was 
from 50 to 55 degrees Fahrenheit, and hence most churns had 
an outside vessel either to warm or cool the apparatus as it 
appeared necessary. Churning should not be too slow, or the 
flavour of the butter would l>e entirely destroyed ; nor too 
fast, or the butter would be soft and frothy. Butter was also 
made from fresh cream and from entire milk. This should 
stand until it was sour, and then be churned at a higher tem- 
perature than cream — namely, 60 degrees. More buttqp was 
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obtained from entire milk than from cream, but there was more 
work in the churning, and it took longer. Milk on an average 
yielded from 4*5 to 5*5 per cent, of butter, and it, m(ght be 
roughly stated that a cow yielded about one pound of butter 
daily. It was next taken out of the churn and washed with 
water, so as to get out the adherent whey. That operation was 
important, as the butter would otherwise decompose more 
rapidly. It was then salted, about 4 per cent, of salt being a 
fair quantity to be added. The amount of stearine, oline, and 
palmatine in the composition of butter was practically nU. The 
first adulteration of butter was water. Let them dry 100 grains 
of pure butter in a weighed capsule for several hours at 220 
degrees Fahrenheit, and from 6 to 8 per cent, of water would 
be produced. Water wn.s incorporated witli the butter chiefly 
when it was in a semi -solid state, and also by beating out 
and sprinkling. Dr. Tidy was able thus to incorporate 28 per 
cent, of water with butter. Out of 130 samples of butter 
purchased at dilferent sliops in Kent, seven confciinod from 7 to 
9 percent, of water, 21 from 9 to 10 per cent., 34 from 10 to 13 
per cent., 42 from 14 to 17 per cent., 17 from 18 to 24 per cent., 
and 9 over 25 per cent. Thus water might become a very 
serious n<lulteration of butter. It was his practice when 
analyzing butter, in his cap:icity as public analyist, to state in 
his certificate tlie amount of water if over 10 per cent, and to 
leave the magistrate to draw his own conclusion. The next 
adulteration was salt. To trace this they should incinerate the 
remainder of the 100 grains used for drying. In 12 specimens 
of undoubtoilly pure butter the average amount of salt traceable 
was 5*2 percent, and out of 27 samples of butter indiscriminately 
purchased he found that 2 contained less than 3 per cent, of 
salt, 2 between 3 and 4 per cent., 3 between 4 and 5 per cent., 
4 between 5 and 6 per cent., 10 between 6 and 7 per cent., 2 
between 7 and 8 per cent., one between 8 and 9 per cent., 2 10 
per cent, and 1 17 per cent Over 1 percent of salt he con- 
sidered to be excessive. Adulteration was likewise produced by 
the incorporation with butter of dripping, lard, smK, and other 
fiits. These could not be mixe^l with butter when tliey were in a 
melted stjite, but only when they wore cold, and hence the 
mixture was never perfect. The fats, unlike real butter, con- 
tained stearine, palmatine, &c., in considerable amount. To 
trace the presence of these fats, let them note the melting and 
solidifying points. Butter melted upon an average at 75 degrees, 
and solidified at 63, dripping melt<^ at 79*5, and solidified at 
72*5, and suet melted at 82, an^ solidified at 75. Another test 
was the taste. The taste of real butter could be detected even 
when it had been most extensively mixed. Pure butter melted 
quickly on the tongue, and there was no sense of granulation ; 
but when adulterated with other fats it melted far more slowly, 
and a peculiar granulated feeling in the mouth was produced as 
the last few grains disappeared. The odours of butter and of 
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dripping were easily distinguishable, but the smell of lard when 
mixed with butter was not so soon detected. Good butter was 
generally of a rich yellow colour, entirely uniform ; but when 
adulterated the colour was very much paler, and it was marbled, 
owing to the imperfect admixture of other fats. He regarded 
streaky butter genemlly with suspicion. In good butter a uni- 
form surface was produced by passing a clean knife rapidly over 
it, but impure butter had a granular appearance. Dr. Tidy 
concluded by describing other but more technical ways of 
detecting bad butter, such as the action of ether and the use of 
the microscope with polarized light. At the instance of Dr. 
Hardwicke, the Society passed a cordial vote of thanks to Dr. 
Tidy for his interesting remarks on so important a subject. A 
short discussion ensu^, in which Dr. Stevenson, Dr. Demays, 
and Dr. Tripe joined, and the general conclusions of the 
lecturer were confirmed. Dr. Beriiays observed that from 5 to 
6 per cent, of water undoubtedly improved butter, and the 
addition of more than 7 per cent, of salt would render it un- 
catiible. When in a butter of Is. per pound he found no less 
than 22^ per cent, of salt and water he could not think it cheap 
at the price. The meeting then terminated. 

Very good butter, it is stated, is prepared now by a butter 
manufactory at New York, according to the following process : — 
Agents are employed to visit slaughter-houses, and buy up all 
the beef suet. This is anted to the factory and cleansed. Then 
it is put into meat choppers and minced fine. It is afterwards 
placed in a boiler with as much water in bulk as itself. A 
steam pipe is introduced among the particles of suet, and they 
are melted. The refuse of the membrane goes to the bottom of 
the water, the oily substance floats, and is removed. This con- 
sists of butter matter and stearino. A temperature of 80 
degrees melts the former, and leaves the stearine at the bottom. 
The buttes mutter or cream is drawn off; about 13 per cent- of 
fresh milk is added and the necessary salt, and the whole is 
churned for 10 or Id minutes. The result is Orange county 
butter at about one half the usual cost. The stearine is sold at 
12c. a pound to the candle-maker, and the refuse at 7c. a pound 
to the manufacturer of food for cattle. A company with a 
capital of ,^500,000 has been organised for the manufacture of 
butter by this method, and it is expected that the dividends will 
amount to 100 per cent. In the meantime a chemist in Franco 
is reported to have made milk from grass, but as the milk thus 
made is much more costly than old-f^hioned milk, his discovery 
is not likely to be so profitable that of the butter manufac- 
turer. 


TIBA. AND ITS ADULTERATIONS. 

Dr. Hassau. has contributed to Food, Water, and Air, 
a paper on the Adulteration of Tea — a subject which 
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at the present time possessos more than ordinaiy interest. 
The paper is devoted, to the examination of one particular kind 
of tea — namely, caper; this, though resembling outvardly a 
black tea, has more the properties of a green tea. There are 
tvro descriptions of it in the market— namely, Canton and 
Foochow c»iper, the latter being considered the best. It is 
usually scented, and is for the most part used for mixing with 
other teas. It is never, we believe, used by itself in England 
out of the northern portions of the Midland Counties, where it 
is occasionally taken unmixcd. The great bulk of the caper 
imported is used in the manufacturing districts, and a little is 
used also in the West of England. The proportion employed 
in mixing A'aries from one-fourth to one-half, and in Lancashire 
even more in some instances. In London, caper is very little 
used. The samples, the results of the rigid analyses of which 
are given in the report, were ohtiinod from brokers and mer- 
chants. Most of them came from different ships, and therefore 
they represent large bulks of tea, and the 20 samples tested 
were tiken just as they CJimc t> hand, and without selection. Of 
the 20 teas analyzed one only was found to be genuine, and 
that was the Foochow caper; the other 19 samples were 
adulterated. All these were faced with plumbago or blackload, 
contained lip-tea, iron filings, sand, and fragments of quartz in 
A'a.rinble quantities. The term “ lie-tea ’ has been very candidly 
given to the article by the Chinese themselves, for it con- 
sists not of tea leaves, but of tea dust or the dust of leaves not 
tea, sand, frequently iron filings, matle up wdth gum or starch 
intx> little masses, faced with plnmUigo in imitation of caper, or 
with Prussian blue and turmeric in imitation of gunpowder 
teas. The quantities of iron filings met with in the 20 teas 
varied from 0*06 to 6-86 per cenU of the tea, the sand from 
2'09 to 12'83, and the ash of the lie-tea from 13*05 to no less 
than 52*92 per cent, in place of about 5 per cent, present in 
genuine tea. The extractive matter of genuine green tea being 
about 40 per cent,, that of the adulterated teas ranged from 
26*69 to 37*94. 

The theine, which is one of tlio principal constituents of 
tea, present in green tea in the proportion of almut 3 per cent., 
was in nearly all cases deficient and in one instance as low as 
0*82 per cent. It is thus seen that the practice of adulterating 
this description of tea in a very scandalous manner is very com- 
mon. No doubt many of the samples were of inferior quality, 
yet the prices at which the different samples were offered for 
sale varied as much aB300to40p percent, without however any 
corresponding differences of quality being as a rule observable. 
From the small quantities of iron filings met with in some of 
the teas it is obvious that they are add^ in many cases not for 
the sake of hulk or weight, but for a purpose to be mentioned 
hereafter, although in some instances the amount was so con- 
sidezable as to add materially to the weight of the tea. The 
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sand and particles of stone, consisting mostly of quartz, were 
doubtless aiided solely for the purpose of increasing the weight. 
One of tihe samples of tea examined contained nearly 6 per cent, 
of iron filings. Now, since tea contains naturally a larg^ 
quantity of tannin, there are thus brought together the two 
chief constituents which enter into the composition of ink, and 
by appropriate treatment a bottle of ink was made from the tea 
in question, and of which the article wo are now noticing was 
in part M'ritten. What has thus been accomplishcid in the 
laboratory it is not impossible may arise in the human stomach 
into which largely adulterated iron filing tea has been received. 
The object of the Chinese in adding iron filings to tea is now 
therefore apparent. The iron, slowly dissolved by the acid of 
the tea, forms tannate of iron, and the colour of the infusion made 
W’ith such tea becomes thereby darkened. It is, then, to pre- 
pare a tea which will furnish a dark solution, so greatly pre- 
ferred by many people, that the Chinese have been led to make 
the addition in question. 

CONSUMPTION OF TEA IN THE UNITED KINGDOM. 

The steady increase in consumption which this article of 
food exhibits year after year is a subject for congratulation to 
all concerned in the tnule. In 1871 the consumption of tea in 
the United Kingdom amounted to 123,d00.0001b. ; in 1872 it 
increased to 127, 750,0001b. ; and in 1873 it had reached 

132.000. 0001b. The quantity exported from the United King- 
dom, on the other hand, again show.s a marked falling off. In 
1871 it was 41,000,0001b. ; in 1872, 38, 500,0001b. ; and in 1873, 
32,500,0001b. This falling off i.s due entirely to the preference 
shown by Continental buyers for direct sliipments ’from China, 
instoiul of suppl^nng themselves, as formerly, from this market, 
and is in point of fact a real gain to the home-trade buyers, 
inasmuch as it does .away with the competition which used to 
occur between the two branches of the trade. 

In<lian teas continue in strong favour, and prices are gradu- 
ally tending upwards, stimulated by improvement in quality. 
The imports into the United Kingdom have been 164,000,0001b., 
figainst 182,250,000lb. in 1872 ; the deliveries for home con- 
sumption 131,500,0001b., as against 127,500,0001b. in 1872; 
the deliveries for exportation 34,000,00011)., against 39,500,0001b. 
in 1872; the stock remaining on the 31st of December was 

97.000. 0001b., against 98, 500,0001b. in 1872. 

THE ADULTERATION OF FOOD ACT. 

Dr. Whitmore, analyst of Marylebone, has presented a 
report to the local authorities, in which he states that the 
articles of food and drink sold in the parish, which he had 
analyzed^ comprised nine samples of bread, seven of flour, one of 
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brandy, four of milk, two of black tea, six of ground coffee, one 
of pickled onions, one of port wine, and five of mustard — ^in all, 
60 samples. With regard to bread, two samples appeased to be 
genuine, five contained alum in very small quantities, and two 
in considerable quantities; and in these last two cases the 
vendors wore prosecuted and fined. Of the seven samples of 
'flour, two only contained twices of alumina. The brandy was 
genuine and excellent in quality ; it was sent by a gentleman • 
who said ho “ always felt ill a^r drinking it.’* Of the three 
samples of milk, two were genuine and one adulterated with 
about 28 per cent, of water ; and in this case the vendor was 
prosecuted and fined. The two samples of cocoa were sold as 
prepared, and not as genuine cocoa ; both contained cane sugar 
and storch in consideralde quantities. All the samples of bhick 
and white popper nppo»ire<l to be genuine ; some were more 
coarsely ground than others and appeared to contain a larger 
quantity of husks, but no foreign substance could bo detected. 
The 12 samples (»f ttia varied very considerably both in quality 
and appearance ; in some, which were purchased for Is. and Is. 
2d. per lb., they appeared to bo mixture's of broken loaves, stsilks, 
Hiid dust; the infusions of those samples were by no means 
agreeable either to the biste or smell, but yet they appeared to 
be free frcjin adulteration. One sample, which to appearance 
was good tea and free from stalks jiiul other tea refuse, was 
found to contain at lojist 17 per cent, of iron filings, together 
with some smaU portion of sand, and in this aiso a summons 
had been taken out against the vendor. Of the six samples of 
coffee, four were sold us genuine coftbo and wore found to bo so ; 
the other two samples were labelled as mixtures of coffee and 
chicory, and Dr. Whitmore is of opinion that the permission to 
sell a mixture of coffee and chicory should be qiuilified by re- 
quiring the vendor to sbite the exact proportion of the chicory 
added to the coffee. In the samples e»imined the chicory was 
very largely in excess, but the price charged was not very much 
loss than that paid for genuine coffee, althougli chicory may be 
bought for one-third the price. The pickled onions were 
labelled as having l)oeiv ** prepared with the very best malt 
vinegar ; ” bxit the vinegar was very largely diluted, ami a very 
considerable quantity of common salt had been added. The 
port wine was evidently a made-up wine. It was very acid, 
but it did not contiiin either logwooil or alum. Of the five 
samples of mustard, one only approximated to genuine; the 
other four were adulterated with wheuten flour and turmeric. 
As these samples were sold witlmut any qualification, but simply 
as ** mustard, it is intended to take out summonses against the 
vendors of them. Since the Adultemtion of Food Act has 
been in force the quality of many articles of food and drink 
sold in the parish has berome improved, especially the milk and 
bread. 
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THE HEW PBESIDENT OF THE BOY^L SOCIETY. 

Dr. Joseph Dai.tox Hooker, of Kew G-arJens, the eminent 
liotiinist, who lias been elected the successor of Sir George B. 
Airy in the presidential chair of the Koyal Society, is tlie son 
of the late eminent Ijotiinist, Sir William J. Hooker, of Glasgow, 
and subsequently director of the Roj'al Botanical Gardens at 
Kew. He was born in the year 1817, and was educated for the 
medical profession. More than 30 years ago ho sailed with the 
late Captain, afterwards Sir James, lloss, to the Antarctic Pole, 
as assistant'surgeon, on lioard Her Miijestys ship Erebus^ and 
on his return to England published his blora Antarctica^ which 
at once placed him in the foremost rank of bobinists. His 
next expedition was to the Himalayas, the Flora and Fauna of 
which he doscrihed popularly in his Himalayan Journal^ and 
more scientifically in other quarters. Dr. Hooker had already 
acted for some years as liotanist to the Geological 
of G relit Britain, under the late Sir Henry do la Beche, under 
whoso auspieecs he contributed to the transactions of that 
imstitutiun some important papers upon the vegetation of the 
carljoniforous period, as compared with that of the present day, 
and upon the general structure and appearance t)f our fossil 
coal system. Alamt 18 years ago lie was appnuted assistant 
direebjr of the Botanical Gardens of Kew, and succeeded to the 
tliroctorship at the death of his lather in 1866. Dr. Hooker is 
an honorary D.C.L. of Oxfortl, and LD.D. of Cambridge, and 
a Fellow of the Liniimaii and a variety of other learned and 
scientific societies at home and abroad. It is now many years 
since the “throne of science,” us it has been called, has been 
occupied by a botanist. Sir Joseph Banks having been the 
last, if wo may accept the stateinept of a writer in the 
Gardeners* Chronicle^ which expresses “ the satisfaction which 
all engaged in the pursuit of plant loro must feel at tho 
selection of Dr. Hooker for tho chief post of honour in tho 
scientific world.” 


FRENCH ASSOCIATION FOR THE ADYANCEHENT OF SCIENCE. 

The second Meeting of the French Association for the 
Advancement of Science was held at Lyons from the 21st to the 
28th of August, under the Presidency of Prof. Quatrefages. 
This Association bids fiiir to become as popular in France as the 
British Association in this country. The work done in the 
sections of Anthropology and Geology was, to say the very 
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least, as TaluaHe as tlvit done our own sections. Among the 
papers brought before the former, the pleistocene station of 
8olutT^ excited considerable interest, and was sub^quently 
visited by the section. The site has been used by man for 
habitation and burial as late as the Merovingian times, in 
which it was a cemetery, and the strato are to a considerable 
extent Temanih. Tho association of remains on that spot of 
varying ago, Palaeolithic, Neolithic, and Frankish, seems to 
throw a doubt on tho precise date of the human skeletons, 
buried at full length, and generally believed to be of tho same 
age as the essociatod implements of reindeer and bones of 
mammoth. Dr. Oosse also road a paper on the reindeer-cave of 
Veyriors, Switzerland, and exhibited carved implements of rein- 
deer antler, usually called “ batons do commandement.” which 
are of the same form as tliearrow-straigh tenors of tho Eskimos. 
Here, as in the caves of lielgium explored by M. Dupont, they 
presented but one perforation. The debates wore very animated, 
and drew out many vjiluablc remarks from tho eminent anthro- 
pologist, Dr. Paul Droca. 

In the Geological sectfon, papers were contributed by tho 
Comte do Sajx>rta. MM. Dumortier, Bel)onx, and others, and in 
the debates Prof. Carl Vogt, of Genova took a prominent part. 
MM. Falsan and Chantro exhibited and described an elaborate 
map of tho glacial phenomena of the middle basin of tho Khone, 
drawn on a large scale. They traced the glaciers of tho Alps, 
and of tho Jura, as far to the west ns tho »Sanno, and hh far to 
the south as Valence; and they proved that there were two 
epochs of glaciatioJi, tlio one during which tho area in question 
was covered by a great ice-shoot, convoying Alpine blocks over 
tho Jura into tho valley of the Sstdne and middle basin of the 
Rhone, and the other during which tho glaciers were isolatt^l, 
and locJil moraines iiccumnlatetl in the rivor valleys. These 
two periods correspond with those which have been noted in 
Great Brit4iin aTul Ireland, by Prof. Ramsay, Hull, and others. 
Tho map presented a combination of artistic skill, with careful 
work in tho field, which is very rarely met with. 

In tho evening three popular lectures were given to tho 
public, one of wliieb, by M. Janssen, on tho Constitution of the 
Sun, was admirably illustrated. 

The sec'tions were 16 in number, and comprised Agriculture 
and Medicine, as well as those represented in the British Asso- 
ciation. — Nature, 


MATHEKATICAi; BIBLIOGRAPHY. 

Among the papers on pure mathematics read to the British 
Association, the most interesting were Mr. J. W. L. Glaisher's 
contributions to Mathematical Bibliography. The canon of sines, 
tangents, &c., was in 1576 in the same state as it is now, having 
been for a long time in use on the Continent ; but up to this date 
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it had not been used at all in England. The invention of logarithms 
made an enormous change ; and England, from being far behind, 
rushed far ahead. There has been much controversy as to who 
first usei the decimal point. Peacock, on erroneous grounds, 
claims the honour for Napier. De Morgan, on the same evi- 
dence, denies the claim ; but Mr. Glaisher has found in Napier’s 
latest work, the ‘ Constructio,* which is so rare that neither of 
these authors had seen it, more than two hundred instances of 
the use of the decimal point precisely as it is used now, to- 
gether with a definition of its meaning precisely such as would 
be given now. Decimals were invented by Steviuus, but his 
notation was excessively cumbrous; and more or less cumbrous 
modes of notation were employed, each decimal figure having 
some mark above or before it to indicate its value, until Napier 
introduced the improvement of making one point serve for all. 


ox AIR AND OAS. 

Professor Odlino, in his Christmas lectures at the Royal 
Institution, commenced witli familiar illustrations of the buoy- 
ancy of water, stilting that, as by the suspension of a heavy 
l)ody in a vessel of water, an addition is made to tlie pressure of 
weight supported by the vessel, so a corresponding subtraction 
is made from the strain on the point of suspension, a portion of 
the weight being supported by the upward pressure of the 
water. The buoyancy tlius imparted to the suspended body is 
a result of the weight of water, and of its property of trsins- 
mitting pressure in all directions. The amount of upward 
pressure exerted by water on a submerged lx)dy being equal to 
the weight of a qiuintity of water of the same size as the body, 
it follows that bodies of the same density as water, by their 
buoyancy W’hen submerged, coiise to manifest an;^ weight. In 
raising a bucket of water from a well its weight is not felt so 
long as it remains in the water. After further experimental 
proofs, the Professor proceeded to consider the properties of air, 
which he . demonstrated in various W'ays to be a material sub- 
stance, not only when in motion as wind, but also as citpable of 
being felt when at rest, enclosed in a bladder, and transmitting 
pressure in every direction. He then show^ how air ctin be 
w'eighed in several ways. By means of the air-pump, tlie air 
contained in a fiask was sucked out completely afid weighed. 
It was then refilled with air and again weighed, the increase of 
weight being noted. Air was thus shown to be comparatively 
a heavy body. Under standard conditions, a cubic foot weighs 
exactly 537 grains, or nearly an ounce and a quarter ; and the 
Professor stated that, the theatre of the Institution contains 
above 30,000 cubic feet of air, weighing upwards of a ton. He 
then adverted to the existence of other Mnds of air, or gas — 
exhibiting the inflammable gas obtained by the actiofl of ^lute 
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sulphuric acid from metals, termed hydrogen, the lightest of 
all gases — ordinary air being fourteen and a half times heavier ; 
and he shoved that a heavy l>alloon filled with hydrogen 
ascended in the heavier a^ in the same way that heaVy logs of 
timber rise in the heavier vater. The properties of marsh-gas 
and coal-gas were also considered and illustrated. 

Professor Odling began his second lecture with several in- 
structive illustrations of the effects of the buoyant action of 
vater and air, including an experiment by vhich he proved 
that vhen tvo bodies of different sizes balance each other, in 
either water or air, the larger must l>e really the heavier, its 
greater veight being compensated by the greater amount of 
buoyancy of vater or air. He then proceeded to consider and 
exhibit the property possess^l by air of expanding, so as to fill 
up an enlarged space, of which property advanbige is taken in 
the construction of the air-pump. As the air in the glass bell, 
term^ the receiver, is gradually withdrawn by pumping, the 
remaining air swells out and occupies the sptice afforded in 
every direction ; but an absolutely perfect vacuum is unattain- 
able, since some^ air in ?n excctriingly attenuated state is 
always left behind. Of this the Professor gave brilliant 
proofs, by exhibiting several of IVIr. Gassiot’s vacuum tubes, 
in which ii mere trace of the particular kind of gas left behind 
was recognised by the peculiar colour of the electric discharge 
passocl through it. Professor Odling, after considering the 
principle of the ordinaiy air-pump, consisting of a receiver 
connected with a cylinder and piston or plunger, explained the 
construction of the valuable air-pump of Dr. Sprengel, in which 
the piston is replactal by a succession of drops of mercuiy, 
each of which ncte as a piston by falling through a long tube 
and sweeping out the air. Having thus shown that the air- 
pump depends for its action on the property of air to spread it- 
self out into any enlarged space given to it, the Professor ex- 
plained and illustratoil the principle of the condensing syringe, 
which depends for its action on the property of air to suffer 
compression into an exceedingly diminished space. These 
correlative properties of air, ho said, are not known to have 
any limits. Air has been compressed into one six-hundredth of 
its original bulk, and may be expanded many thousandfold, 
and thus differs altogether from water. Among other examples 
of the force of compressed air the air-fountain was exhibited, a jet 
of water beili^ thus projected many feet upward. The tendency 
of ordinaiy air to expand was also shown by the expansion of 
the air in a bladder in the exhausted receiver of an air-pump, 
and in other ways, this expansion in ordinaiy cases being 
opposed by the external pressure of the atmosphere. This 
state of air the Professor compared to the force of a spring-coil 
pressed upon by a weight. For the spring to remain in a 
particular state there must be an exact balance between t'.hft 
dasticity of the spring tending to raise the wright and the 
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pressure of the freight tending to compress the Spring. In some 
cases, when the atmospheric pressure is removed, the expansive 
force of the air is sufficient to break the vessel containing it. 


EXPLOSION OF WATER. 

Prof. S. Piazzi Smtth. the Astronomer>Boyal of Scotland, 
has communicated a paper to the Manchester Literary and Philo- 
sophical Society, the point of which was to show “ that water 
is a far more powerful exploder than gunpowder if you can get 
it (the water) to explode .at all.” After showing that great 
heat will, under certain conditions, cause water to explode, he 
leaves the further development of the subject in the hands of 
men of science. 


DYNAMICS. 

The Franklin Institute of Philadelphia, considering the 
want of certiiinty and accuracy existing in the science of dy- 
namics, have appointed a committes “ for the purpose of estab- 
lishing precision to the meaning of dynamical terms, and to 
select and approve such terms as may be found proper, and 
reject those which they consider unnecessary.” 


INDUCTION AND DEDUCTION. 

In the Report published of the Board of Regents of the 
Smithsonian Institution at Washington, there is a paper on 
Induction and Deduction, by Baron Liebig, in which it is stated 
that great discoveries are made, not so much by force of logic 
as by the action of the imagination, whicli, in reality, is the 
great discovering power. AVhat is thus generally conceived 
subsequent resefirch either verities or disproves. But in 
science, as in ordinary affairs, the subject is ^st grasped by an 
act of the imagination. 


WAVE MOTION. 

In Nature, vol. viii. p. 606, Mr. Woodward has suggested a 
simple and ingenious illustration of Wave Motion. 

In the case of sound-waves the propagation is comparatively 
simple, and is fully and clearly explained in Dr. Tyndall’s Lec- 
tures on Sound, Helmholtz, in his "Popular Lectures, has figured 
the motion of the individual ^rticles of which a water-wave is 
composed. And in Sir John Horschel’s Familial^ Lectures there 
is an elaborate and beautiful demonstration of the motion of the 
partides of ether in plane and circularly polarised light : but 
neither of these expositions app^rs to deal with the mode of 
propagation of the motion by which the wave is formed. 

On the other hand. Sir Charles Wheatstone’s ingenious model 
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beautifully exefhplifies the interaction of wat^ea and their results. 
But here the waves are prodiiced by the wooden wave forms 
introduced into the machine, the beads representing the ^articles 
remaining fixed in relation to each other. Neither, therefore, 
can this explain the manner and direction of the actmil impact 
of each particle upon the adjacent one (beginning with those in 
contact with the source of motion itself), to which, combined 
with the tendency to yield in the direction of least resistonce, the 
water-wave must owe its form, and upon wliich the still more 
complicated conception of the light-wave must ultimately de- 
pend. 

THEOBIBS AND ILLUSTRATIONS OF COMBUSTION. 

Dr. Debus, F.R.S., began his st'cond lecture on Oxidation, 
at the Royal Institution, by remarks and illustrations of the 
diiferont capacities for heat possessed by different substances — 
that is, the different amounts of hwit tiioy need to raise them to 
the same temperature. He then referred to the old notions that 
the heat ami light generated by two combining substances was 
their surplus heat, and that the resulting compound had less 
capacity for heat than its constituents. Now, Imwever, heat 
is considered to be a mode of motion. Before Lavoisier, sulphur, 
phospiiorus, carbon, and the nu‘tals, were believed to bo bodies 
combined with heat. Tims iron was held to be iron rust and 
lieat. Oxygen, moreover, Wfis hold to be a constituent of all 
acids, because substances burnt in tliis gas form eon)pounds 
which redden a solution of litmus, the test for acids — this being 
the case wdth sulphur, phosphorus, and wirbon. Davy, how- 
ever, .demonstrated the existence of true miids (such ns hydro- 
chloric acid) which contain no oxygon ; and he also proved that 
some substances burnt in oxygon produce not acids but powerful 
alkalies; fur instance, p<itaHsiuni, sodium, anil others, tlie metals 
of tlio alkaline eart.iis. Combustion, Dr. Debus stated, is a term 
relative to the ntmosplioro in which it takes place ,* that oxygen, 
which is iucombustiblo in air, burns readily in liydrogen (as 
was discovered by Cavendish), in cosil-gas, and in other vapours, 
was well shown in a scries of experiments. The ignition of 
finely-divided iron on exposure to air was exhibited as an ex- 
example of the intense action set up between the molecules of 
bodies brouglit into close contact ; and Ddbereinor^s discovery 
that flnely-diWdod phitinuni has the power of producing contact 
between gaseous bixlies W'as also shown. A little of this powder 
placed upon blotting-paper and held over a jet of unlit hydrogen 
became rod ho€, burnt the p.apdr, and infiamed the gas. That 
compounds containing oxygen can be made to transfer it with 
the production of heat and light was proved in the case of iron 
filings thrown into chlorate of potash, and a red-hot piece of 
, charcoal placed in strong nitric acid continued to burn till it 
was consumed. 
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OZOITB BBSaABCHBS. 

In the Berichte der BeuUchen Chemiaohen GeMache^i au 
^eWma|>aper by Prof. Schone has appeared, “ On the Bedprocal 
Behaviour of Ozone and Water.** The chief points of interest 
resulting from this investigation are, that Ozone does not convert 
water. into p'eroxide of hydrogen; that a considerable quantity 
of ozone re absorbed by water, even at ordinary temperatures, 
but that it- suffers no qualitative change ; that there is a loss of 
ozone when it is passed through water, beyond that which is ab- 
sorbed, which is due, it is thought, to the conversion of ozone, 
by the ac'tion of water, into common oxygen. In the Jowmal 
of the Scottish Meteorological Society, Br. T. Mof&t, of 
Hii warden, has a curious paper “ On Atmospheric Ozone and 
its Sources.” He thinks that ho has prov^, by observation 
and experiments, that there is an intimate connexion between 
phosphorescence and ozone. He stiitcs that the brilliancy of 
phosphorescent bodies varies with the state of the woiither ; that 
the glow-worm is more luminous in unsettled than in settled 
weather ; that the luminosity of tli# se<‘i, produced mainly by 
the night-shilling Neries, is a precursor of storms, and that then 
ozone is jiroduced. The atmospheric conditions of periods of 
phosphorescence are the same as those of ozone, and periods of 
non-ph * phorescenco and no-ozono periods occur under similar 
conditions. 

The Athenaum conceives that Br. Moilat has entirely neg- 
lected the ever-varying electrical conditions which are known 
to 1)0 intimately connected with the development of ozone. 

Ill Italy it has’been found that essential oils — such as those 
of peppermint, lavender, nutmeg, thyme, and others — develop 
large quantities of ozone when exposed to sunlight in contact 
with the atmosphere. 


MAONR'riC STORM. 

A CONNECTION between the appearance of Sun Spots and the 
disturbance of the Magnetic Equilibrium has long been known 
to exist ; and, in a late communication to Lcs Mondea, the As- 
tronomer-IJoyal states that a Magnetic Storm manifested itself 
on July 7 , on which day Father Secchi observed a remarkable 
explosion on the limb of the sun. By a comparison of the times 
it is reckoned that, if a connection really exists between the 
solar explosion and the magnetic storm, it would have taken 
about two hours and twenty minutes to transmit the influence 
Trom the sun to the earth ; and the relation, if v^ifled, would 
constitute an important cosmic fatt that might amird a key to 
other inquiries.— 

TERRESTRIAL MAGNETISM. 

Prof. Gbaixis has communicated to the PhUoaophical Maga- 
zine for January a paper, “ On a Theory of me Source of 
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Terrestrial Magnetism.” Tliis places in a clear light the Pro- 
fessor's hvdrodjnamical theory of magnetism, and explains his 
view of the modes of generation of those steady streams of the 
ether, by the agency of -which the principal facts of the proper 
magnetism of the earth may admit of explanation. 


THR SAFBTT lAMP OF SIB HUMPHBY DAVY. 

Mr. Wilijam Spottiswoodr, in his very interesting paper 
“ On the Old and New IjaborJitorie.s at the Royal Institution,” 
observes : “ The disappointment of the last seventeen years of 
the life of Davy is illuminated by the invention, not less original 
in its conception than Ijenevolent in its object, of the Siifety 
Lamp. Mr. Spottiswoode observes : 

**The groat value of this contrivance, and of questions 
arising out it, will, I trust, bo sufficient apology for diverging 
again from my story in onler to mention some very important 
experiments now in progress by Mr. Galloway. Explosions, it 
is well known, occur oven in cases where the Safety Lamp is 
used. And it has l)eon noticed that in these cases they occur 
most frequently after the firing of a blasting shot in the neigh- 
bourlioo(l ; and as it was almost cert^tin that the penetration of 
the fiame through tlie gauze of the lamp was not due to a 
siuhlen flow of gas from one part of the mine to another, expe- 
riments have been instituted to detormiqe whether the trans- 
mission of the sound wave, or wave of compression, may not 
have lawn the means of producing the mischief. Through the 
kindness of Mr. Galloway w'o have here a tube arranged for 
making such an experiment. At one end there is the infiam- 
mablo current enveloping a safety lamp ; in the centre is a loose 
diaphragm, and at the other end a pistol -will be fired, by the 
explosion of wliich a sound wave will be propagated along the 
tulie. On the arrival of the sound -w^avo at the extremity of tho 
tube, the combustion will pass from tho inside to the outside of 
the Safety Lamp. Rut I hero leave the matter in the hands of 
Mr. Galloway, of whoso experiments we hope to hear more 
hereafter.” 

Mr. Spottiswoocle gracefully refers thus to th^ Eullerian 
Request, as “ the one act of wisdom among tho many aberrations 
of an eccentric member of Parliament, which saved Faraday to 
us, and thereby, as seems proltable, our Institution to the 
country. The lilieraliiy of a Hebrew toy-dealer * in the ^st of 
London has made the rebuilding of our laboratories possible. * 

** It is saiU that Mr. Fuller, the feebleness of whose oonsti- 

* Mr. Alfred Davis, after paying his oomxxwition of sixty guineas, as a 
Member of the Institution, and throe annual donations of twenty guineas 
for the promotion of research, at his death in 1870 beqneathed 2,0d0f. for 
the same purpose. His deafness prevented him fin»n deriving any benefit 
from the i<eotnre8. 
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tution denied him at all other times and places the rest necessary 
for health, could always find .repose and eVen qmet slumber 
amid the murmuring lectures of the Boyal Institution; and 
that, in J^titude for the peaceful hours thus snatched from an 
otherwise restless life, he bequeathed to. us his magnificent 
legacy of 10,000^. If this evening’s discourse shall have 
ensured one such blissful hour to any of his audience, your 
lecturer’s efforts will not have been altogether in vain. But to 
each such happy individual he would express the hope that, as 
you have resembled Mr. Fuller in your experience of life, so 
may you emulate him in your liberality at death. In short, i 
would conclude almost in the words of old Bishop Andrews : 
Unum operas meae pretium abs te peto, hoc autem vehemonter 
expeto, ut mei peccatoris meorumque in precibus interdum 
memor sis. Which being interpreted is : ‘ For these my efforts 

I beg but one thing in return, and this I beg most earnestly, 
vis. that you will now and then remember me a sinner against 
your patience and forbearance in your prayers, and that you 
will also be mindful of our professorships in your wills.* ” 


THE BOYAIi INSTITUTION. 

The following Table of the principle items of original work 
done by our Professors, taken in connection with their long 
series of lal)oratory notes, forms a monument of the intellectual 
activity, the manual dexterity, and the persevering industry, 
developed in tlio Laboratories of the Koyal Institution : — 

Davy. 

1806 Chemical Agencies of Electricity. 

1807 Decomposition of Potash. 

1810 Chlorine. 

1812 • Discourse on Badiant or Ethereal Matter. 

1813 Iodine. 

1815-6 Eesearches on Fire-damp and Flame. 

1817 The Safety Lamp. 

Faraday, 

1820 Alloys of Steel. 

1821 History of Electro-magnetism. 

„ Magnetic Rotations. 

1823 Liquefaction of Chlorine and other Gases. 

1825 -6 New Compounds of Carbon and Hydrogen. 

1825-9 Manufacture of Optical Glass. 

1831 Vibrating Surfaces. 9 

„ Magneto-Electricity. 

1832 Terrestrial Magneto-13ectric Induction. 

1833 Identity of Electricities. 

1834 Electro-Chemical Decomposition. 

„ Electricity of tJie Voltaic Pile. 

b2 
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1885 Hie Extra Current. 

1887-8 Erictional Electricity. 

„ Specific Inductive Capacity. 

1846-8 Magnetization of Light. 

Lines of Magnetic Force. 

„ Magnetic Condition of all Matter. 

„ Diamagnetism. 

„ Magne-Crystallic Action. 

1849-50 Magnetism of Flame and Gases. 

„ Atmospheric Magnetism. 

1856 Relations of Gold and other Metals to Lighi. 

1860 The Regelation of Ice. 

Tyndall, 

1853 Transmission of Heat through Organic Substances. 

1854 Vibrations duo to Contact of Bodies at Different Tem*^ 

peratures. 

1 855 Researches on Diam<agnotic Force. 

1856 Slaty Cleavage. 

1857-8 Physiwil Properties of Ice and Glaciers. 

1859-63 Absorption and Radiation of Heat by Gases. 

1865 Galoroscence. 

1866-7 Action of Heat of High Rofrangibility. 

1868-9 Formation of Clouds. 

„ Colour and Polarization of the Sky. 

1870 Smoko and Dust Respirator. 

Frankland. 

1863-6 Synthesis of Acids of the Lactic Series. 

1863 Mercury-methyl, Mercury-ethyl, and Mercury-nmyl. 

1864 Transformation of Organo-Morcury Compounds into 

Organo-Zinc Compounds. 

„ Combustion of Iron in Compressed Oxygen. 

1865 Synthesis of Acids of the Acrylic Series. 

„ S^ithosis of Fatty^ Acids. 

1866 ifew Organic Radical Oxatyl. 

„ The Source of Muscular Power. Potential Energy in 
. various kinds of Food. 

1867 Source of Light in Flame. Effect of Pressure upon 

Luminosity of Flame . — See Mr. W* Spottiswoode’s 
Paper in the Proceedings of the Royal Society, Jan. 17f 1873. 

PHILOSOPRICAI. OU27KBBT. 

The Phiio 80 ]^kieal Magasine has an elaborate mathematical 
paper investigating the advantages arising from the employment 
in neavy ordnance of ever-changing angles of groove to nsceive 
a fixed angle of rifiing in the shot. By this device, called an 
increasing spiral, a reduetign of powder pressure in the'chamber is 
shown to be effected to the extent of a hundred and sixty-iburth 
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part of the bursting force, as compared -with the gun in which 
the angles of twist of the shot and bore coincide. It is also 
demonstrated that the mechanical force required to rotate the 
shot is a small fraction ” of that employ^ to drive it out of 
the gun. This “ small fraction” is stated to be per cent, of 
the expulsive force when the shot and bore correspond ; whilst 
about one-half of this “ small fraction ” is required when their 
angles of rifling differ. In the majority of British rifled guns, 
and in all foreign ordnance, the angles of rifling in the shot and 
bore coincide throughout the whole length of the gun, to the 
loss of the above philosophical advantage . — Hampshire Tde- 
graph. 


HEMATITE IRON ORE. 

A TRACT of Hematite Iron Ore has been discovered in Shrop- 
shire, and eleven hundred acres have been secured on behalf of 
certain* Staffordshire ironmasters, who will work it as a company. 
Some specimens contain 57 per cent, of iron. The discovery is 
of great importance to the iron industry. 


SPIEOEUSISEN. 

The production of Spiegelcisen in this country is almost a 
new industry. At Ebbw Vale it has been manufactured from 
the Spathoso iron ores of the Brendon Hills, and ‘some has been 
made at two or three other works. Kecently Messrs. Bolchow 
and Vaughan have, for the first time, made Spiegeleisen in the 
Cleveland district on a largo scale, and prepanttions are being 
made for the construction of furnaces at Fowey, in Cornwall, 
for making this variety of iron from the spathoso ores of Per- 
ranzabiilo in that county. — Athenaum. 


REFRACTION OF LIGHT. 

Mr. E. B. Tylor sends to an account of an interesting 

lecture-room ilhistration of the refr^iction of light, consisting of 
two sniall wheels connected by an axle, which are rolled ^m 
a smooth surface on to a rough one or vice versd. 


PRESSURE OF RADIATION. 

Some experiments exhibited by Mr. Crookes to the Royal 
^Society seem likely to constitute a most interesting confirmation 
to physical theory. A light rod, ^a-ving a small disc of pith at 
eacm end, was suspended bv a delicate thread in a vacuum ; on 
the approach of a bod^ ramating heat (the finger, or a burning 
piece of magnesium wire) to one of the discs, it was repelled. 
A piece of ice appeared to attract the disc; this, however, is 
really a repulsiod by the more heated bodies on the other side 
of it. If this experiment had been«ma4e fifty years ago, it would 
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hare been regarded as conclusive in favour of the emission- 
theory of light. It had, however, been recently shown by 
Maxwell, that the propagation of waves through the ether pro- 
duces a pressure in the direction of the ray, the pressure on a 
square foot of surface lK*.ing equal to the whole energy of radi- 
ation in a cubic foot. Thus the pressure of strong sunlight is 
about throe pounds and a quarter per square mile. ** A flat 
body exposed to sunlight would experience this pressure on its 
illuminated side only, and would therefore be repelled from the 
side on which the light falls. It is probable that a much 
greater energy of radiation might be obtained by means of the 
concentrated rays of the electric lamp. Such rays falling on a 
thin metallic disc, delicately suspended in a vacuum, might 
perhaps produce an observable mechanical effect.” (“Treatise 
on Electricity and Magnetism,” vol. ii. p. 391). The amount of 
the pressure involved in Mr. Crookes’s experiment must of 
course bo measured before we can assert with confidence that 
it is actually pressure of radiation . — The Academy. 

«• 

CELRSTIAT. SPECTROSCOPY. 

Mb. Nobman Lockyrr has made to the British Association 
two important communications in connection with Celestial 
Spectroscopy. One is an account of the marvellous perform- 
ances of a diffraction grating presented to 1dm by its constructor, 
Professor Buthorford, of New York. It appears that this 
gentleman has, after years of ]alK>ur, constructed a screw of 
wonderful perfection, by means of which ho drives a ruling 
machine, and the mechanical details are now so complete that 
he can start the machine in the evening, leave it to itself all 
night, and find the ruling of the plate finished next morning. 
The grating oxhibiteul by Mr. Lockyerwas engraved on speculum 
metal, and had 6,300 lines to the inch. For equally high dis- 
persion it surpasses a battery of prisms lx>th as regards light 
and definition. Wlien the fifth or sixth spectrum is used, the 
dispersion is so enormous that the 3 lines which compose the 
group h cannot all bo comprisoil in the field of view of the tele- 
scope at once. 

The other coramuniaition contains an account of inferences 
which have l>e©n drawn from an improved method of observing 
the spectra of electric discharge. When a spark is taken in 
' hydrogen between two poles, one of iron and the other of copper, 
if a lens is employed to throw images of the two polos on the . 
two ends of the slit, the spectrum of iron is seen at one side of 
the spectrum, the spectrum .of copper on the other side, and the 
spectrum of hydrogen in the middle. It is thus easy to dis- 
tinguish the lines of the metals from those of the medium in 
which the spark is taken. When one of the poles is of alu- 
minium, it IS found that two of the aluminium lines extend far 
beyond the rest^ and the jmpertant fact is that these are the 
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only two aluminium lines which are found among the dark lines 
of the solar spedtrum. Similar coincidences are found in the 
case of other metals, and one great difficulty in solar spectro- 
scopy is* thus removed. It thus appears (and the inference is 
con&rmed by special experiments) that out of all the lines which 
a vapour emits when at a low pressure and not encumbered by 
the presence of other substances, portions are suppressed when 
other vapours are present in sufficient quantity, or when the 
vapour itself exceeds a certain density. 

Kirchhoff, in one of his earliest papers, gave a conjectural 
explanation of the variations of a spectrum with the density of 
the vapour yielding it. This explanation may bo accepted as 
true, so far as it goes, but it renders no reason for the diifercnce 
which exists between the spectrum of a small thickuess of a gas 
at high density aud the spectrum of a great thickuess at a low 
density. The chief exphimition. Jiccording to Professor Clerk- 
IVLixwell, is analogous to that which accounts for the differ- 
ence between the sounds emitted by a l^ell — according as it is 
struck once, and then left to itself, or is rattled on with rapid 
blows of hammers, or is sawn at tlg> edge with a metollic saw. 
In the first case, there is one preponderating note easily dis- 
tinguished ; in the second, a miiltitude of notes, which ciin only 
be distinguished by a higlily trained oar ; in the third, a fright- 
ful screech, which is analogous to a continuous spectrum. 

M. Janssen, who has of late years been one of the most 
regular attendants at the meetings of the llritish Association, 
gives, as usual , a valmible contribution to solar observation, by 
describing (in French) a plan for applying photography to the 
determination of the precise times of beginning and ending of 
the approaching transit of Venus. A disc, with an intermittent 
motion of rotation about its centre, is to carry upon its fice 
upwards of a hundred photographic pbites disposed in concentric 
rings, and successive pictures of the sun will be taken, one upon 
each of these plates, at the commencement of the transit, and 
agiiin upon another set of plates, similarly mounted, during the 
concluding portion of the transit. 


PHOTOGRAPHIC RESEARCHES. 

A PAPER has been road to the Photographic Society, Vy Capt. 
J. Waterhouse, “ On Photocollotype Printing,” in which the use 
of citric acid was recommended as a clearing agent. Lieut. 
Chermsider, R.E., read a paper ” On Photography in the Arctic 
Regions.” The author accompanied Mr. L. Smith in his Arctic 
expedition last summer. The •temperature at which pictures 
were actually taken was rarely below 32® Fahr., but much 
difficulty was experienced in maintaining the solutions in proper 
order during excessive cold. The author gave some practical 
advice on the subject of overcoming natural difficulties inherent 
to photographic manipulations in high latitudes. 
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Prof, Henry Draper, of the University of the city of New 
Yoric, sends ns a copy of his paper “ On Diffraction Spectrum 
Photography, illustrated hy a Photograph printed by the Alber- 
type Process, hy Mr. E. Bierstadt.” The paper is itself an 
acceptable contnbution to science, but the photograph is of great 
value. The spectrum was taken on a collodion plate, and trans* 
ferred by the Albertype process to a thick piece of glass, from 
whi(di the plates are printed ; the spectrum, we are assured, is 
absolutely untouched, the lines of the solar spectrum being cor- 
rectly represented in their relative positions as printed by them- 


THE UEGINNINGS OF LIFE. 

Dr. Bastiak’s groat work on “ The Beginnings of Life ” con- 
tinues to attract mucli attention in scientific circles. . The doc- 
trine which the author urges is the possibility of deriving living 
})eings from dead organic matter, and to this species of trans- 
formation ho gives the name of archehiosia. He shows that 
bacteria are generated in liqiihls in which no germs can l)e dis- 
covered under the highest microscopic powers, and he thence 
concludes that they must either be derived from invisible germs, 
or that they have been produced in the fluid by a process of 
archobiosis. Ho also sliows that bacteria are killed by boat, but 
that they are nevertheless developed in liquids which have been 
raised to the boiling point. These results, it must be confessed, 
are not conclusive. But the doctrine of archebiosis, or of spon- 
taneous generation, as it is sometimes called, has acquired a new 
authority when it has such men as Dr. Bastian arrayed in its 
support. — iT*. C, Bourne, Uluatrated London News. 


STUDY OF MAH. 

From a preliminary Report, presented to the British Asso- 
ciation by Colonel Lane Fox, wo learn that an elaborate scheme 
has boon drawn up, comprising one hundred sections, relating 
to nil that it seems possildo to know about a man — his physical 
constitution, his history, his soei.al condition, and what not. 
This scheme, descending to the minutest details, seems framoil 
so as to satisfy even the most thorough -going anthropologist. 
Each section is prepared by an eminent aiithority, and tolls the 
traveller what questions to ask and what to observe for himself. 
If only a tithe of these observations are' made, science must needs 
be greatly aided, and instead of having travellers’ stories we 
shall get sober facts. But the traveller, following the instruc- 
tions, must record his answers as he receives them on the spot, 
and not rely on recollection, which generally leads to distortion 
' of the truth. It has been well said that ** half a word fiized 
upon or near the spot is worth a cart-load of recollection.” - 
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OTHNONOaiCAIi 6PEC13CENS — A, SOUL-TBAP. 

Tni Rev. Wyatt Gill deserves special mention for exhibit- 
ing and * describing to the British Association a highly-in- 
teresting collection of ethnological specimens, collected by him 
during a long residence, as missionary, in tlio group of Uie 
Harvey Islands, in Polynesia. Perhaps, one of the most curious 
of these objects — one which we do not remember to have pre- 
viously soon represented in this country — was .nothing less than 
a Soul-trap ! This consisted simply of a series of rings, twisted 
in cocoa-nut fibre. If a native should commit a great offence, 
or have the misfortune to offend a sorcerer, the latter immedi- 
ately proceeds to make a new ring in his chain, so as to form a 
trap to catch the poor man's spirit. This ring is then hung up 
in the open air ; and if a butterfly or small bird cliance to fly 
through it, the sqrcerer asserts that the soul of the culprit, 
assuming this form, has passed into the trap. It is immediately 
known throughout the tribe that a cerbiin man has lost his soul, 
and his friends cons^uently seek to propitiate tlie medicine- 
man by bringing to him large prestgits. If the offence has not 
been great, this is easily accomplished, and the soul is easily 
induced to return ; but, if the sorcerer does not choose to be 
influenced in this way, and refuses to call back the soul, the fate 
of the unhappy offender becomes pitiable indeed. As a matter 
of fact, it invariably happens that the soulless man shortly after- 
wards dies, of course through sheer mental distress at having 
had his soul thus entrapped. 


ANIMAI. PHTSIOnOGT. 

. In Dcr Naturfarscher we note two striking observations in 
Animal Physiology. One of these refers to the torpedo, which 
hiis been a puzzle to physiologists, inasmuch as, wliilo giving 
shocks strong enough to lame or kill another animal, its own 
muscles do not show the least contraction. Du Bois Ibi3rmond’8 
hypothesis is, that while the stimulation to discharge goe^ forth 
from the central organ, the same organ sends out at the same 
time a counteractive in^uence through the nervous system, 
which neutralises the excitability of the nerves. M. Franz Boll 
took a recent opportunity of experimenting with the fish on the 
Italian coast, and, among other things, he tested this theoiy by 
cutting some nerves, and watching their muscles when he stimu- 
lated the electric nerves. The neutralising stimulation being 
thus cut off, the muscles should, he thought, contract, if the 
hypothesis were true; and the^ did so, the muscles of the 
unsevered nerves remaining at rest. Still, he hardly thinks the 
experiment decisive, because nerves are more excitable after 
section. — ^e other observation is by Professor Pick, who has 
found, by manometric measurement, a less pressure of blood in 
the left ventricle than in the aorta ; 80 mm. of mercury in the 
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one case, 104 * to 128 in the other (in a dog). He supposes the 
blood, only partially filling the ventricle, at the apex, to be shot 
against the semilunar valves, forcing them open by itf^ vis viva. 
In the neighbourhood of the valves the pressure must quickly 
rise. In short, as the author puts it, the blood is not pressed, 
but hurled {gescMeudert) into the aortii. — Nature, 

PHYSIOLOGY OF THB BBAIX. 

At the Annual Medical Conversazione held at the West 
Biding Asylum, Wakefield, on the invitation of Dr. Crichton 
Browne, medical director of the institution (in which there are 
1,400 inmates), a largo number of medicfil men of Wakefield, 
Leeds, Bradford, and other towns assembled to hear the lecture 
by Br. W. Carpenter, Registrar of the London University, on 
tiio recent advances in the study of the Physiology of the Brain, 
■with special reference to experiments conducted by Professor 
Forrior, of London, tending to show the localization of the 
functions of the brain. These experiments were first made by 
Professor Ferrior at the Wrst Biding Asylum, and have given 
rise to much thought and tliscussion in the medical world. It 
is believed that the results will occasion a very great change in 
.the treatment of the vjirious forms of mental disease. Wo are 
in a position to state that Professor Ferrior is at present engaged 
in conducting a series of experiments on the brains of monkeys 
in particular, for which purpose a grant has been made to him 
by the Royal Society, Iwforo which body ho has road a 
paper eml)odying the result. The fact that he was to repeat 
several of his wonderful experiments gaivo tulditioiial importance 
to the proceedings. Lord Houghton, in introducing Dr. 
Carpenter, said ho was much honoured by being permitted to 
take the chair at a meeting of so many eminent scientific men 
in a locality with which ho was connected both by family asso- 
ciations and by political, social, and administrative relations. 
They would have before them that evening one of the most 
eminet^ of modern physiologists, and he would tell them, in 
words which he wouUl not vontiiro to .anticipsLte, that interesting 
experiments were still going on in relation to the study of 
physiology, and those peculiar and wonderful operations which 
were implicitly connected with their mental functions, and 
which exhaust all that enormous sphere of interests which 
occupied the province of hum.an intelligence. He could do no 
more than ask them, as he knew they would, to give to Dr. 
Carpenter a most respectful hearing, and to continue each of 
them in their own studies, and, as far as circumstances would 
permit them, to follow out those illustrations he would give 
them of experiments which had l)een made by many eminent 
physiologists in that very place itself; and in telling them to do 
so he would ask them to act with two principles — with courage 
and ■with caution — ^because it was necessary to remember that, 
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as in the old time, human ignorance and human superstition 
had such power over the minds of men that even such a dis- 
covery as that of anesthetics, relieving mankind from an 
enormous load of pain, was overcome by that superstition and 
that ignorance, and remained for four centuries buried, till it 
was re-discovered by the science of to-day. They would every 
one of them be met by certtiin difficulties in their own processes 
which it would require courage and caution to meet. There 
was no doubt that in the treatment of the insane lay the deepest 
and the most serious metins of discovering those varieties of 
physiological processes connecting themselves with physiological 
phenomena, and loading on to discoveries of what perhaps they 
themselves had at that moment only the slightest apprehension. 
They would find objections from people Udling them those 
things were wrong, that they must not try them ; and therefore 
those objections were to be met with caution and with courage. 
Go on, he would say, with the truth when they knew they had 
got the truth. Go on with moderation, and that cerbiinly 
would lead them *to understand — what it was the duty of 
every medical student to understand accurately — not only the 
structure and functions of the lx>dy, but also, through the pro- 
cesses of the brain, of gaining such understanding as he might 
of the connexion of the mind wdth the body of man. Go on in 
that way, and they would each of them, as far as their intel- 
ligence and study permitted them, add not only to the science 
of their country, but the greatest of all science which a man 
could understand — the science of man. Dr. Carpenter then 
gave a lecture, which was an extension of those which ho 
recently delivered in St. George’s Hall, London. — 


THK NERVOUS SYSTEM. 

No fewer than five papers on physiological subjects, relating 
chiefly to the nervous system, are contributed by Prof. Cyon 
to the last number of Pfliiger’s Archiv fur die gesammte VhysU 
ologie. This journiil also contains an account of soma experi- 
ments, by Herr B. Luchsinger, “On the Formation of Glycogen 
in the Liver.” The experiments were conducted in the Physio- 
logical Laboratory of the University of Zurich, and supplement 
those of Weiss on the production of glycogen when glycerine is 
injected into the system. 


PRESERVATION OF HEALTH ON THE GOLD COAST. 

The following suggestions* have been furnished to the 
British Medical Jbum^ by an experienced medical officer : — 
1. Good watep«being of the first im^rtance, the following rules 
should be observed as far as possible. The water should be 
boiled and filtered, but the best way to use water, and for thirst, 
is to drink it with tea. It is strongly recommended that all 
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ranlui Ell their water-bottles with tea, and use it in preference 
to plain water. Water should always be drunk in moderation 
when the body is heated. The less a solder drinks when on the 
march the better. 2. Flannel shirts should invariably be worn. 
No linen or cotton shirts should be used. The most experienced 
officers in such climates have all recommended flannel. The 
best writers on the hvgiene of the tropics (Chevers, Jeffreys, 
Moore) all recommend flannel. From experience at Borne and 
the West Coast of Africa, it is protective against malaria. 8. 
All ranks are warned against intemperance. The men who 
drink spirits to excess are the first to fail when strength and 
endurance are required, and they are less likely to recover 
from disease, wounds, and injuries. 4. Great care should be 
paid to the feet. At the close of a day’s march every man 
should iMithe his feet, and wash his soclw whenever they are 
soiled. If the feet chafe, rub the socks with common soap 
where they come in contact with the sore places. Bubbing the 
feet with oil or fat of any kind before marching is a good 
remodv. If blisters form on the feet, thev ought not to be 
opened during the march, bftt at the end of the time a needle 
and thread should be drawn through, and the fluid will gradually 
oose out. 5. An old and experienced soldier eats and drinks as 
little as possible while marching. The young soldiers are 
warned against eating the contents of their haversacks and 
using their water-bottles on the line of march. It is a bad 
habit, and causes more suffering in the end. 6. At the halt, or 
at the end of a day’s march, the heated men should not uncover 
themselves. Tliey should take off their valise and belts, but 
keep on their clothes for an hour. Then they may be taken 
off, well shaken, and dried. This will prevent the danger of 
chill and exposure. 7. Quinine, as a daily article of diet and 
not ns a medicine, is recommended. It should be taken every 
morning, to the extent' of ns much as will lie on a halfpenny. 
8. Men sliould never march on un empty stomach. Tea or 
coffee and bread should invariably be biken before commencing 
the morning's march or work. 9. Camp fires should be allowed 
whenever admissible. They purify the air, prevent annoyance 
from insects, dry clothing, and are a security against chilliness 
during the night. 10. Perhaps in no expedition ever under- 
taken by this country will greater vigilance be required over 
health matters than on this to the West Coast of Africa. It 
behoves, therefore, all ranks to aid and assist the commanding 
officer ig maintaining the battalion in the highest physical ejffi- 
ciency. 


FOBCB AVD MOTION. 

Db. Welliam Ruthertohd, the new Fullerian Professor of 
Physiology, begins a course of twelve lectures on the Fproes and 
Motions of the Body. In his introductoiy remarks he com- 
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mented on the Tarious inodes of motion going on in the living 
body — mechanical, electrical, thermal, sonorous or Aibratoiy, 
and chemical ; and he then proved by experiments thfft all these 
motions *may be transformed into each other — mechanical 
motion giving rise to electricity heat, and sound, and the converse. 
Having alluded to atomic, molecular, and molar motions, he 
stated that all motion results from the action of force, the 
nature of which ia unknown, but which has been defined as 
causing and suspending motion, or changing its direction. Ho 
then characteri^ and illustrated the forces of gravity, chemical 
affinity, cohesion and adhesion, as well as the dual or polar 
forces of attraction and repulsion exhibited in electricity and 
magnetism. Energy was descTibed as different to force, 'but 
implying its existence, and as being the power of doing work. 
When a weight is raised by a cord, it acquires energy, which is 
termed potential till the weight is let fall, when the energy is 
termed kinetic. The potential chemical energy of a lucifer- 
match is changed to kinetic by friction. Proceeding then to the 
subject of his course, the Professor stated that the ordinary 
mechanical niotionif of the body aje mostly due to forcible 
changes in the shape of the contractile tissues, which may or 
may not bo prompted by nervous action, the direction of these 
motions being either indefinite or definite. Motion in an inde- 
finite direction, which is found in the corpuscles of white blood, 
mucus, and connective tissue, was termed aracebiform, from its 
similarity to the movements of the protamoeba and amoeba, the 
lowest forms of animal life, being masses of mere jelly or pro- 
toplasm. * Motion in a definite direction was illustrated by re- 
ference to the movements of the pigment-cells of tlie frog and of 
the animalcules named Imcteria, and also in the ciliary motion 
observed in the gills of the oyster and miisstd, which also occurs 
in the liigher animals. Several of these interesting phenomena 
were exhibited on the screen by the aid of the microscope and 
the electric lamp . — 'Proceedings of the Royal Institution, 


ICUSCULAR MOTION. 

Professor Ktttherford, in his third lecture on the Forces 
and’ Motions of the Body, given at the Boyal Institution, 
describes the nervous mechanism concerned in voluntary and in- 
voluntazy milscular movements. In speaking of the rapidity of 
muscular action, he alluded to the fiict that stripe<l muscle is 
placed in those parts of the body where quick action is required ; 
thus, in the upper part of th*e gullet, where the food- must pass 
rapidly, in order not to interfere with respiration, the muscular 
fibre is striped ; while in the lower part, where such quickness 
is not needed, this fibre is non-striped. He then threw the 
shadow of a frog^s muscle upon the screen, and showed that the 
amount of contraction produced varied : 1, with the power of the 
stimulus (electricity) used to throw it into oontracuon ; 2, with 
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the weight which the muscle was* caused to raise; and 3, with 
the energy of the muscle, an oxliausted muscle being unable to 
raise any weight at all. He also pointed out the perfection of 
muscle as an apparatus for the production pf mechanical 
motion, since a little muscle of the frog’s leg is able to raise a 
weight of fifteen ounces. He mentioned that the contractile 
substance of a muscle is semi-fluid during life, and stiffens at 
death, and in so doing it separates in a solid and fluid part. 
The solid part consists of myosin, a substance resembling 
albumen in composition ; while the fiuid part contoins small 
quantities of numerous other constituents found in muscle. The 
solidification of myosin is the cause of rigor mortis,” or death 
stiffening. 


DEATH AND THR SEASON. 

It is well known that the rid,e of mortality differs at dif- 
ferent seasons of the year. The Scottish Registrar-General has 
examined the registers with a view to ascorbiin the relative 
effect which season has upo^i the mortality at various ages. The 
examination was confined to the deaths registered in the ten 
yoiirs 1856-65 in the eight priiici]:>al towns of Scotland; but 
these contjiin very nearly a third of its population, and the facts 
they exhibit as to the influence of season are regarded as show- 
ing the effect upon Scotland generally. Dividing the year into 
two equal parts, the mortality as a whole is seen to be greatest 
in the winter and spring, and least in the summer and autumn ; 
but the must fatal month of the season and the extonl of the 
influence of season vary with age. Equalising the months to 
31 days for comparison, it is found that the mortality of 
children under five years of age was least in September and 
greatest in February, and that the deaths in the ten years ranged 
from 8,649 in September to 11,165 in February. At the next 
age taken, from 6 to 20 years old, there is less variation in the 
monthly number of deaths than at any other period of life ; 
August was the month of least ahd February the month of 
greatest mortiility, and the range was from 1,929 deaths in 
August to 2,348 in February. Among persons between 20 and 
60 years of ago, the vigorous period of life, September was the 
montli of least and January the month of greatest fatality; and 
the nuigo was from 4,724 in September to 7.033 in January. 
The returns relating to persons above 60 years of age show the 
baneful effects of cold ; the least fatal month was September, the 
most fatal was January. 

STEAM GOVERNOBS. 

In the Journal qf the Franklin Institute appears a useful 
paper by 'FLt. Hugo Bilgram, on the theory of Steam Governors. 
In government reports on the decay and preservation of timber, 
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Generals Cram and Gillmore recommend the Seely process as 
the best. In consists in subjecting the wood to a t^perature 
above thp boiling point of water, and below 300® Mhr. while 
immersed in a bath of creosote a sufficient length of time to 
expel the moisture. When the water is thus expelled the pores 
contain only steam ; the hot oil is then quickly replaced by a 
bath of cold oil, by means of which change the steam in the 
pores of the wood is condensed, and a vacuum formed into whidh 
the oil is forced by atmospheric pressure and capillary attrac- 
tion. Gen. Gillmore thinks a wooden platfozm, thoroughly 
creo&otedy would last twenty to thirty, years, and bo better than 
a stone platform during that entire period. 


SOIKKTIFIC USB OF THR IMAOINATION. 

Professor Tyndaix, in a lecture given by him before the 
British Association, has given some few illustrations of the value 
of a duly controlled imagintition mentally picturing the'invisible. 
Standing on the deck of the Irene y he said, and listening at 
different times to the sounds, it was evident to all the party that 
there was a something which cause^theso variations, something 
which had a real existence, something invisible which it was for 
the imagination to picture. The Professor proceeded to speak 
of the passage of hciit through clifferont bodies, and mentioned 
the almost perfect stoppage of heat by some, and its ready 
transmission by others. Imagination has to picture vapour from 
sea and land arising in the air in layers, these layers presenting 
“ reflecting .surfaces ” to the passage of sound. In the relative 
homogeneity of the atmosphere, or its being split up into many 
layers, we have a clue which may enable us to arrive at a know- 
ledge why sounds of equal intensity will travel further on some 
days than others. The Professor explained some instruments 
called c^Tons ” in use in America, and also rend some extracts 
from Faraday’s correspondence with the Trinity House on the 
subject of sound signals. — Builder. 


REVOLUTIOXS OF SCIENCE. 

.It is not often that Mr. Disraeli says anything which calls 
for particular notice in a journal of this kind ; therefore it is with 
peculiar' pleasure that we quote the opinion he uttered at the 
late Glasgow banquet as to the share which Science has had 
during the present century in moulding the world. Coming from 
a man of his shrewdness and sentimentality withal, the words 
have a striking force. Speaking of the last fifty years, he 
said : — ** How much has happened in these fifty years — a period 
more remarkable than any, 1 wifi venture to say, in the annals 
of mankind. . I am not thinking of the rise and fall of empires, 
the change of dynasties, the establishment of Governments. I am 
thinking of those Kevolutions of Science which have had much 
more effect than any political causes, which have changed the 
position and prospects of mankind more than all the conquests 
and all the codes and all the legislators that ever lived.*' — Nature, 
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TUB ATMOSPHRBIC TBLEOBAPH. 

The T^fnea of Nov. 15, 1873> contained an article on the 
Pneumatic Despatch, vhich has never been used to any extent 
in this country. Prom that lirticle we learn the following par- 
ticulars as to the working of the above method of dbnveyance in 
London : — 

The pneumatic tube extends from the London and North- 
Western Railway Station at Euston Scjuare to the General 
Post Office in St. Marti n's-le-O rand. The central station is in 
Holborn, whore is also the machinery for effecting the transit of 
the trains. Here the tube is divided, so that in effect there are 
two tubes opening hito the station, one from Euston to Holbom, 
and the other from tlio Pa^t Office. The length of the tube 
between Holborn and Euston is 3,080 yards, or exactly a mile' 
and three-quarters, a greater length than was originajly con- 
templated, but which was rendered necessary by the avoidance 
of certain property on the route. The tube is of a flattened 
horso-shoo section, 5 ft. wido and 4 ft. 6 in. high' at the centre, 
having a sectional urea of 17 square feet. The straight portions 
of the lino are formed of a continuous cast-iron tube, the curved 
lengths being cf»nstructod in brickwork, with a facing of cement. 
The gradients are easy ; the two chief are 1 in 45 and 1 in 60, 
some portions of the lino being on the level ; the sharpest cur^e 
is that near tlie Holborn st^ition, which is 70 ft. radius. The 
tube between Holborn and the Post Office is 1,658 yards in 
length, ,or 102 yanls loss than a mile, and is of the same section, 
and similarly constructed to the first length. Two gradients 
of 1 in Id occur on the Post Office section, but this steep inclina- 
tion is in no way inimical to the working of the system. The 
Holborn stiition is situated at right angles to the line of the 
tubes, which are therefore turned towanls the station into which 
each opens. All tlmnigh trains, therefore, have to reverse there, 
and this is effected in a very simple manner by a self-acting 
arrangement. A train upon its arrival runs by virtue of its 
acquired momentum up n short incline, nt the summit of which 
it momentarily stops, and then quickly descends by gra^nty. In 
its descent it is turned on to a pair of rails leading to the other 
^be, into which it enters and through which it continues its 
journey, the whole process of reversing occupying barely 30 
seconds. Trains containing goods for the Holbom station are 
simply run down from the top of the incline on to a siding. 

The wagons, or carriers, as they are termed, weigh 22 ewL, 
are 10 ft. 4 in. in length, and have a transverse contour con- 
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forming to that of the tube. They are, however, of a slightly 
smaller ares than the tube itself, the difference — abo^ an inch 
all round,; — being occupied by a flange of indiarubftr, which 
causes the carrier to fit the tube exacdy, and so to form a piston 
upon which the air acts. The machinery for propelling the 
carriers consists of a stoam*engine having a pair of 24-in. 
cylinders with 20-in. stroke. This engine drives a fan 22 ft. 
6 in. in diameter, and the two are geared together in such a 
manner that one revolution of the former gives two of the latter, 
or, in technical terms, the engine is gea^ at 2 to 1 with the 
fan. The trains are drawn from Eiiston and the Post Office by 
exhaustion, and are propelled to those points by pressure. The 
working of the fan, however, is not reversed to suit these con- 
stantly varying conditions ; it works continuously, the alternate 
action pf pressure and exhaustion being governed by valves. 
The engine takes steam from throe Cornish boilers, each 30 ft. 
long and 6 ft. 6 in. in diameter. Telegraphic signalling is 
carried on between the three stations by means of needle instru- 
ments. 

The system of Pneumatic Despatch, or “ Atmospheric Tele- 
graph.” as the French call it, is utilised to a much greater extent 
in Paris than in London, though with some important differences 
in construction and object. Wo have thought that some details 
concerning the working of this system in Paris might be useful 
and interesting at the present time, and we therefore give an 
abstract of some articles on the subject which have recently 
appeared in La Nature. 

The question of the distribution of messages in the interior 
of towns has revived the systems of pneumatic transport, which, 
after having had their day of celebrity, seemed for twenty 
yetirs doomed to oblivion. 

In following the aspects of this question, wo shall show in 
what way the atmospheric telegraph is a result of the electric 
telegraph. We shall afterwa^s consider the former more 
specially ; and after having shown its present condition, shall 
inquire what future is in store for it. 

The telegraphic despatch has become an article of everyday 
use. As the age is a fast one. it is natural that it should utilise 
with eagerness so handy means of transmitting almost instan- 
taneously its impressions or its wishes to all distances. It is 
necessary to remember that a city like London or Paris sends 
out and receives every day an immense number of telegrams. 
The wires which serve as conductors of electricity are multiplied 
in all directions for the purpose of meeting the demands of this 
traffic. They meet in the interiof, at the central office. This 
central station speaks urhi el orbi; in other words, it receives 
the messages of the city for the purpose of spreading them over 
the entire world, and it accomplishes also an inverse movement. 
The aspect with which we are here concerned is the distribution 

I 
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throughout tho city itself. Let us see what has been done in 
Paris to accomplish this purpose. 

As esih house cannot be put in immediate communication 
' with the telegraphic network, it became necessary to adopt some 
other convenient plan. In the case of Paris, the city is divided 
into districts of a mean radius of 300 metres, in order to limit 
the journeys of tho foot-messengers. The application of this 
rule gave fifry points, distant one kilometre from each other, 
where are established so many branches of the chief office. 

This system was found, however, not to work well, and was 
moreover vory expensive, for reasons which we need not detail 
hero ; and after voiture^ were tried for some time as a moans of 
sending despatches from the head office to the more important 
branches, it was resolved to have recourse to tho pneumatic tube. 
We have just referred to the extent to which it has been carried 
in London. Paris and Berlin followed the example of London 
in 1866. Wo shall speak here of the system of Paris. 

In Paris there are fifty stations, distant from each other 
about a kilometre, connected by an iron tube, which is inter- 
rupted at each station. pTlie central station, by which the 
transit of messages is etfectod with the interior, is in the Rue do 
Orenolle ; there are seventeen district stations, in the Rue 
Boissy-d’Anglas, Grand-H6tt‘l, Bourse, &c. 

How is this network managed? Like a diminutive sub- 
terranean railway, in which tho waggons are cylindrical boxes 
and the motive power compressed air prepared in the stations. 
At the central bureau tho trains are formed, composed of as many 
boxes as there are branch offices to supply. Tho trains are 
ovinihits when they stop at the intermediate stations, express 
when they shoot past thorn. 

Every quarter of an hour an omnibus train leaves tho Riio 
de Grcnelle, and accomplishes the distance which separates it 
from tho Rue Boissy-d’Anglas (1,600 metres) in a minute and 
a half. There it is received in a vertical column, and the box 
which carries tho messages to be distributed in the district 
having been taken out, the others are put into the secUon of tho 
lino which runs towards tho Grand-H6tol, a new blSx having 
been aildod containing mes.sages to bo transmitted, which have 
been dopositetl since the last train. Tho train again takes its 
departure, composed of ns many boxes as before ; it goes through 
the same operations at the Grand-Hotel, the Bourse, the 
TliMtre Fninvais, and at tho liue des Saints-P^rcs. It re-enters 
tho Rue do Grenello twolvo minutes after its departure, having 
changed all its boxes and carried back mossagos for distribution. 

Besides this there is a secondary network, tho details of 
which, however, we need not now enter upon. There is a 
direct line which goes from the Rue de Grenelle to the Bourse, 
and to branches in the Champi-Elys^es, the Place du Havre, 
and the Rue des Halles. On the first run the express trains 
going and retmming, the departures of which are intercalated 
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•between those of the omnibus trains, for the purpose of supply- 
ing those stations which are busiest, twice every quarter of an 
hour. 'Fhe departure is accomplished by pressure, the return 
by aspiration. The same method of working is applied to the 
branches, which correspond with the omnibns trains of the 
principal network. 

The tubes which compose the lines are of iron, the interior 
diameter being 0*065 metre. They are connected by bridle- 
joints (rt brides^ and admit of curves having a radius of from 5 
to 20 metres. 

Various systems for the production of compressed or rarilietl 
air are employed. The first in <late is an application of tlio 
principles of the appanitus known as Hifero’s Fountain. Atmos- 
pheric air is decanted from a first receiver into a second 
receiver communicating with the first by moans of a 
tube, by the introduction of water into the receiver. The 
air tlius forced is drawn into the rt^eiver for the purpose of 
bcsing dispersed in the tubes. Where the machines are not 
allowed to he used, the employment of steam is much more 
economical for the compression of aYr. Kecour.se is then had to 
ordinary pumps, which insure an active service and are subject 
to fewer causes of irregularity. 

Trains composed of ton !>oxes weigh about four kilograms; 
thfiy are either piishe<l or sueked along by a ditference of pressure 
of three-fourths of an atmosphere, which givrs a mean speed of 
a kilometre per minute. 

The travellers which take their places on the Lilliputian 
toirriagos already described are closed envclopcH containing 
messages; they are piled in grou])s of thirty or forty in a 
curseur, or box. This box is formed of Uvo cylimlers, the 
interior one of sheet iron, the outer one (enveloping the former) 
of leather. To make up a tniiii a piston must bo afifixod after 
the last box, for the purpose of enabling the coni]>resKod air to 
take effect. The piston is a piece of wood providctl with a 
leather collarette, which assumes the shape of the interior of 
the tube, and forms an almost hermctical joint, without much 
friction. 

The apparatus at first adopted for receiving and de.spatching 
the boxe.s having been found neither sufficiently rapid nor con- 
venient, a much more complete system is now employed. Two 
lines enter the office, each attached to separate apparatus. In 
the first place, for the purpose of despatching messages, a man 
opens the door by means of a lever ; the boxes and the piston 
are thrown into the tube, and a\i^it at the bottom the current 
of air which will propel them. This current is produced as 
soon as the cock is opened which commfrnd.s the head of the 
apparatus opposite to the tube. The cock distributes the air 
upon the second line. In the second place, the receiving door 
is opened by a second attendant, who finds the train at the 
station, and takes out the boxes in order to bring the telegrams 
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to light. The entire apparatus has somewhat the form of a . 
cannon, only the effect is more blessed. The artillerymen are not 
exposed to' death ; the worst accident they have to fear is the 
bursting of the tube. 

The messages are divided into two classes — questions and 
answers, orders and the executions and orders which can at once 
bo exchanged between any point of the city and any point of 
thie interior, in the province, or abroad, or inversely. All that is 
necessary in this case is a centre — as the H6tol des TM^graphes, 
in the Buo deGreiielle, is called-— connected in the one p»irt with 
the exterior with the network of electric wires, and with the 
interior in the network of pneumatic tubes. These tubes are, 
moreover, well adapted for the service of the local post, and for 
the exchange of messages within the city. 


TRAIN SIGNALLING. 

Captain Tyler, on behalf of the Board of Trade, has in- 
spected the working of Comnel Binney’s system of train com- 
munication as applied to a Groat Eiistern Bailway train. This 
system is on the electrical principle. Briefly, it consists of a 
communication fixed in each compartment of the carriage, and 
n battery and bell in the front and rear guards' vans. On 
pressing a stud in the carriage, the guards' bells are rung elec- 
trically, and two discs are mcchaniciilly projected outside the 
carriage — one on either side — from which the signal was made. 
A portion of the ccmimmiicatiug mochaiiism is brought into 
view by the act of signalling, and acts as an indicator of the 
compartment whence the signal was sent. The special feature 
of the invention, beyond tho simplicity of the arrangement, is 
that the two conductors are connect!^, one with both positive 
poles and tho other with l)oth negative poles of the batteries, 
and until contact is imnle no current ciin pass, and consequently 
no waste is going on in the batteries. By Colonel Binney’s 
system passengers can communicate with guards, and guards 
with each other and the engine-driver, in a simple manner. 
All this was exemplified at tho trials which were made in the 
presence of Captain Tyler, Colonel Rich, and a number of rail- 
way engineers and managers. The general opinion was in 
favour of the system, tho sigiuilling being carried on in a very 
rapiil and effective way. Colonel Binnev showed how, that if 
a train parted by accident, tho fact would be notified to the 
guards by tho coupling of the « conductors making contact with 
the metallic cover of the joints, or tho coupling bo pulled taut 
before grfvin g way. 'This would complete the circuits and ring 
the guards’ bell. — Engineering. 
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THE ELECTRIC TELEGRAPH AT THE GOLD COAST. 

Private advices from the Gold Coast state that a large num- 
ber of men of all colour, castes, and creeds are employed under 
the Hoyal Engineers in the construction of the land telegraph 
lines. • Wherever it is practi&ible, trees are substituted for tele- 
graph posts vnthout cutting them down. By means of the light 
wire and small insulators sent out from Henley's Telegraph 
Factory at North Woolwich, these men, with no other tools 
than a light ladder, large gimlet, a hand-saw ard axe, can com- 
plere six miles of lino per day, when the way is tolerably clear* 
through the bush. The number of insulators and tree posts 
per mile varies according to the nature of the ground. The 
average on level ground is 18 internjie.diato and three straining 
posts per mile, which makes a span of 84 yards, and on hilly 
and difficult ground there are as many as 26 posts to the mile, 
and in exceptional instances there are spans of 200 yards. 
Where wooden posts are used, not one in 20 of the native allies 
am tix them in their places straight, or capable of resist- 
ing the action of the wind or t^o effects of rain. It has 
been found in the experiments recently made at Chatham by the 
telegraph engineers, that the instruments required for an effi- 
cient military or field telegniph are different from those in 
ordinary use. Those sent out in the steam-transports from 
th(5 Royjil Arsenal, Woolwich, possess .the following advan- 
tages ; — Compactness and portability, rapidity and correctness 
in action, readiness at all times for immediate use, possessing 
their own source of electrical power independent of liquid 
batteries, not easily deranged by rough usage or rapid trans- 
port, and ciipable of being work^ by any ordinary stfiff without 
previous training. The difficulty of transporting acids and chemi- 
cals at the Gold Coast, and the frequent absence of water and 
the evaporation which occurs in tropical climates, rendered .the 
employment of batteries impracticable. There were also diffi- 
culties in providing a trained sbiff with the noodle instrument 
using the dot and dash of the Morse alphabet, while in the 
vicissitudes and reprisals of war there was a chance of the 
sudden removal, or death from wounds, or sickness, of the 
operators engaged working the instruments. The telegraph ap- 
paratus employed in the Gold Coast Expedition against the 
Ashantees is the invention of Sir Charles Wheatstone, and is 
contained in a compact box, 13 in. long, 8 in. broad, and 7 in. 
deep, the weight of the whole being under 26 lbs. The electric 
power is derived from a permanent magnet within the instru- 
ment, a constant series of curreffis from which is obtained by a 
rotation of 'a small iron armature placed before its poles and 
turned by a handle in front. The signals are made by successive 
depression of lettered fingered keys arranged round the dial 
plate. These depressions release the key previously depressed, 
aud automatically regulate the distance through which the 
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pointer has to move in order to indicate the required letter. By 
means of these instruihents, camp and field messages can be 
transmitted, at the rate of 20 words per minute, a distance of 100 
or 200 miles. The object in erecting the field tele^aphs is that 
of making known the enemy's position or numerical strength, 
to order arms and reinforcements from distant stations, •and to 
control any milibity and strategic movements found necessary 
in the war on the (Jold Co>ist with the Ashantees. It is the first 
l^ime field telegraphy has been employed by the English in actual 
warfare. — Times, 


POSTAL TELBORAPIIY. 

OuB postal and telegraphic, systems, in regard to their 
general management, stand out as excellent examples of what 
clover organisation may accomplish, even under the auspices of 
government, and present a striking contrast with the manage- 
ment of our naval and militsiry serxdces. From a recently 
issued llepiirt of the Postmaster-deneral, it appears that there 
was a steady and largo increase of postal telegraphic business 
during 1872. Tim number of new offices opened was 305, 
making a totjil for the United Kiugtlom at the end of the year 
of more than 4,500. The number of ordinary messages trans- 
• mitted during the year was 14,858,000, showing an increase of 

3.098.000 on 1871. '{ho total nnm})or of words was 28,024,770 
in 1872, sent for press messages alone. On some occasions up- 
wards of 200,000 words, equal to nlxmt ICO columns of the 
7Hme8, have during the Parli.amontary Session been transmited 
in a single night to a princijsil press. The entire length of the 
wires at the end of 1872 was over 105,000 miles, of which about 

5.000 miles was rented by private firms, the latter paying an 
amount of 38,000/. f^r the privilege. The telegraph instru- 
meqts, chiefly Wheatstone’s needle and the Morse, numbered 
7,600. Some vt'ry interesting detsiils of special instances of 
telegraph work are mentioned, as in the case of riices, public 
fetes, the Autumn Manccu\'ros, &c. As a recent feat of the 
department may be inentionetl the transmission of verbatim reports 
of Mr. Bright's speech at Biriiiiiighnm to most of the leading 
towns in the United Kingdom. Upwards of 100 press messages, 
addressed to upwarvls of 60 iiifieront newspapers, were sent, con- 
tftining-in all over 160,000 wmrds, but the actual total of words 
sent was o\er half a million. Of course special arrangements 
were made by employing picked opeiators, so ns to secure the 

S ublicatiou of the reports in the etirly edition of the following 
ay’s papers. The stalF of officers exclusively engaged on tele- 
gTiiphic duties at the end of 1842 consisted of 9,591 persons, in- 
cluding engineers, oper.ators, messengers, and others. The 
financial results showed a largo profit between receipts and 
expenditure. — 'rimes. 
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THEBICAI. CONDUCTIVITY, 

Two papers have been read to the British Association, des- 
cribing Experiments by the authors on thermal conductivity. 
Professor Uerschel's method consisted in measuring the quantity 
of heat tninsmitted in a given time through a stone disc, whose 
lower face was in contact with water at a constant high tempera- 
ture, while its upper face was in contact with water, which was 
raised in temperature by the heat transmitted. Professo^ 
Forbes's method, w'hen applieil to determine the conductivity oP 
ice, consisteil in observing the quantity of ice formed in a given 
time beneath a tliiii metallic vessel containing a freezing-mixture. 
While the ice is forming, its lower surface is certainly at zero, 
and its upper surface is assumed to have the same temperature 
as the freezing-mixture . — Athenmiuu 


FLAN BY TELEGRAPH. 

M. Dupuy db Lome has exhibited, at the Academy of 
Sciences, Paris, an invention for sending <*i plan or topographical 
sketch by telegraph. Over the plan«or map is placiMl a semicular 
plate of glass, graduated. On the centre is a radial arm, also 
graduated, wliich carries on a slide a piece of mica with a blade 
point. A fixed eye-piece is adjusted, and, looking through this, 
the mica ])oint is carried successively over all the points of the 
plan to Ijo reprod.uced, and the ])olar^ co-ordinates of each 
noted. The numbers thus obtained are transmitted by telegraph, 
ami they are laid <lown by the receiver, who uses a similar 
arrangement to that which wo have briefly described. — Ihid, 


THE LEYDEN MATTERY. 

A PAPER on the ilurcatiou of discharge of the Leyden Battery, 
by Herr P. Keiss. is published iu PoggenjlorflTs Annalen. The 
author maintains that the time occupied by the discharge is, in 
general, not the same as the dursition of the spark. The same 
journal contiiins a description of a plate electrical machine on 
Ilolz's principle, but apparently of much, simpler construction, 
recently devise i by Herr Ljyser. — Ihid. 


THE POLARIZATION OF PLATINUM BLBCTRODFS. 

Professor Helmholtz, of Berlin, has communicated to the 
Royal Prussian Academyiof Sciences a valuable paper, descrip- 
tive of his researches on the Polarization of Platinum Electrodes 
employed in electrolysis. This paper appears in a recent 
number of the Academy’s Monatabericht. 


THE ELECTRIC LIGHT AT WESTMINSTER PALACE. 

Some experiments have been carried out under the direction 
of Dr. Percy with the apparatus for producing the Electric 
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Light to be exhibited from the Clock Tower of the Houses of 
Parliament. The experiments were made in the vaults beneath 
the House of Commons, where a long range of view was^obtained. 
The apparatus for producing the light is Gramme’s magneto- 
electric machine, to be presently described. Briefly, it consists 
of three iron rings encircled with coils of copper wire, which 
revolve on a horizontal shaft between the two poles of strong 
magnets: By employing this I'otary action a continuons 

pmagneto-electric current is obtained with a very small expendi- 
ture of power. Tho apparatus for producing the light consists 
of the ordinary carbon points, with mechanism for adjustment 
and for following up the reduction of the carbon by combiistion. 
The light is thrown through a dioptric lens 21 in. in diameter, 
manufactured by Messrs. Chance, of Birmingham. The appara- 
tus is mounted in a casing which is pivoted at the front, and 
has a screw adjustment in the rear, by which the light can be 
elevated, or depressed. . At the side is gearing by which hori- 
zonhil adjustment can be effected, the combined arrangement 
being somewhat similiar to that used for training guns. This 
apparatus is to ho placed ow the north side of the Clock Tower, 
and should the light prove a success the present arrangement 
will be superseded by a permanent apparatus of modified 
character. In it Messrs. Chance’s fixed light lenses will be 
employed, bv which means tho rays will be diffused through an 
arc of 180 degrees, ^ho experiments consisted in showing tho 
power, steadiness, ana purity of the light, by throwing it along 
a corridor 300 feet in len^h, and also in manipulating the 
elevating and depressing screw as well as tho lateral training 
gear. Lr. Percy explained tho arrangements. Tho machine 
used is that which was shown at Messrs. Whieldon and Cooke’s 
works, and it is driven by an engine near the boilers under the 
House of Commons. Prom the electric machine two half- inch 
coppor-wire conductors are led for a disbince of 400 feet along 
the vaults, and then for a height of 260 foet to the top of the 
clock tower. The reason for the great horizontal length is that^he 
motive power is so far from the Imso of the clock tower.-^T'mcs. 

Meyer’s multiple jkleorapb. 

M. Meter, the well-known inventor of the automatic tele- 
graph, has devised an apparatus, to which ho has given the 
name of the Multiple Tolegmph, and with which he can transmit 
simultineously several messages by one wire. This simulKi- 
neity, however, only applies to despatches taken together, 
Jllicause the wire is only traver^ at a given instant by a single 
current, developing a given sign. 

The invention of M. Meyer is based on the fact that if we 
consider an ordinaiy telegraphic instrument, the Morse, for 
example, the apparatus does not send a continuous current, but 
a series of currents, which mark points and lines on a band of 
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paper. The intervals between thdse points and lines correspond 
to the movements when no current traverses the line. These 
periods Qf cessation M. Meyer seeks to utilise in order to send a 
second, and even a third or fourth despatch. To effect this he 
divides the unit of time — a second, for example — into four parts, 
each of which belongs to a different employ^. The operators 
work so as to obtain tlie desired result without the different 
despatches interfering with one another. 

TELEORA.VH FOB THE CRINKSB. 

Mr. S. a. Viouier, of Shanghai, has devised a scheme for 
the transmission of Chinese messages, which is now used in 
Shanghai anti Hong Kong by the Great Northern Telegraph 
Company. The Chinese style of writing cannot be transmitted 
by the ordinary telegraph appartitus, but to give the Chinese 
an opportunity of sending messages in their own language Mr. 
Viguier has constructed a system for this purpose. Of the 

44.000 words, or thereby, which are found in the Cliineso lan- 
guage, only 7,000 occur with any ijegroo of frequency, so that 
for all ordinary purposes these 7,000 words are amply sufficient. 
Supposing every educated Chinaman to know at a glance to 
which of the 214 radicals any character is to bo referred, the 

7.000 characters are in Mr. Viguier’s system arranged in columns 
under their respective radicals, and every character is, besides, 
furnished with a number rising from 0001 to 7000. These are 
printed on seven large sheets bound together, which the Chinese 
can purchase, and by reference to which they can in a verj’ short 
time find the characters they want to be transmitted, and writing 
down the numbers corresponding to these, and using certiain 
conventional signs to distinguish the address, the message, the 
signature, &c., from each other, the Chinese message can be 
transmitted as well as any other message. The receiving station 
is furnished with a board containing 7,000 types, numbered from 
0001 to 7000, and having the corresponding Chinese numbers 
engraved on the other side. When, therefore, a Chinese message 
lias been sent along the wire, the types bearing the number 
transmitted are taken out, the char^icters printed on a square 
ruled form, and the message is ready for delivery. This in- 
gehious invention of Mr. Viguier’s is fitted to give a mighty 
impetus to the use of the telegraph by the Chinese, and will do 
more to hasten its extended use over the empire than whole 
reams of despatches. And, however experience and critictsm 
may modify and simplify the notation, it is not to bo forgotten 
that Mr. Viguier was the first td adapt it to Chinese uses. — /S m 
Franciaco News Letter. 

IMPORTANT TELEGRAPHY. 

At the tele^ph office, Washington, on December 11, 1873, 
an experiment was carried out in the presence of Mr. Cresswell, 
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the Postmaster-Genoral of the United States, the practical results 
of which will bo of immense importance os regards the future of 
telegraphy throughout the world. On that occasion the Presi- 
dent’s last annual Messiige of 11,500 words was transmitted 
from Washington to New York, a distance of 290 miles, over a 
single wire, in 22^ minutes, the speed obtained being over 2,500 
letters per minute. At New York the mos.sage was delivered 
from the automatic instrument, printed in bold type, in presence 
Iftf the Po.stmastor of New York. Hitherto the speed attainable 
over circuits of similar length in this country by the Wheatstone 
automatic system at present in use for the “high-speed” service 
by the post il telegraph department does not exceed 200 Letters 
per minute. — Nature. 


okammk’s maonrto-klkctric machine. 

The greatest novelty of its kind is the Magneto-Electric Ma- 
chine. constructed at the works of Messrs Whioldon and Cooke, 
and first notico<l in Engincerivfl of March 14 last It is the 
invention of M. (jrammo,* oik Paris, who, it will be remembered, 
in 1871* produced a machine which gave a continuous induced 
current. iSinco then lie has introduced several important 
modifioations, which render his invention one of the most 
remarkable of the ago. 

Wo refer the rtwler to the engravings of the machine, in 
Engineering of March 14, alrojuly mentioned; and to the article 
in the proviou.s i^ige, descriptive of the machine at Westminster 
Palace. 

Wo subjoin an extract illustrating the effect of the machine. 
The rotation given to the coils is 350 revolutions per minute. 
The driving power retjuired is from two and a half to throe 
horse power. The current developed equals that of 625 large- 
size Hunson cells. 

“ The luminous and calorific offects are quite astonishing. A 
light has been obtained whoso brilliancy was nearly equal to 
that of 1,000 Cnrcol burners (9,600 sperm candles) ; and a light 
equivalent to 900 burners was omitted during a series of experi- 
ments extending over several hours. The siioctrum afforded by 
such intense illumination exhibited several interesting features 
in various linos never liefore observed. For lighthouse purposes 
this maciiiue has many advantages over that f)f the Alliance 
Company, generally employed. It takes up one-fourth the room, 
gives twice the light for the same expenditure of power, and for 
the same light is only half as expensive. Wilde’s machine, 
driven by a fifteen-horse po-^r— the armature making from 
1,600 to 2,000 revolutions a minute, a rapidity that gives rise to 
several inconveniences — achieved a great feat when it fused a 
platinum bar 2 ft. long and 25 in. in diameter. We have seen 
the Gramme machine which we have been describing, driven by 
a three-horse power, the coils rotating at the rate of 350 revolu- 
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tions per minute, fuse almost instantaneously an 18-guage 
platinum wire 8 ft. long. A copper wire, 22 ft. long and of 
96 per cent, conductivity being stretched between the ti^rminals, 
was fused in less than two seconds. A piece of a round file ^ in. 
in diameter and 4 in. long w'as burnt away in live minutes, and 
a piece of diamond was volatilised in less than as many seconds. 
These facts speak more eloquently than all the words wo could 
string together in elucidation of the vast heating energy of this 
machine. 

“But however valuable the apparatus may bo by its illumi-® 
nating power, it is still more so in its upplictitions to electro- 
chemistry. In this branch it will no douiit be productive of 
very grofit results. The liigh cost of other like miichines pre- 
cludes the possibility of using them with advantage. There is 
liere an extensive and commercially iinporbiut department, anil 
we are glad to say that it is in the ham is of so able a chemist us 
Mr. Werdermann. We are informed that Mr. Werdermaun is 
devoting much attention to this subject, and he is already 
cheered in his researches by satisfactory residts and equally en- 
couraging anticipations. He expects to produce chemically pure 
copper at the price of the ordinary 8r)minercial ; aluminium tor 
about half, potassium and sodium for less than half their current 
prices ; and other metals, such as calcium and magnesium at 
rates which may bring them into tlio chemistry of commerce. 
He expects to purify 2 tons of pig iron in 20 minutes, at a saving 
of two-thirds the fuel. 

“The simplicity of the principle embodied in tin's magneto- 
electric machine, us well as the marvellous effects obbiinod from 
it, lead us to think that it is dcstiueil to play an important part 
in the development of the varioii.s branches of- electro-chemistry 
and metallurgy generally. On the other hand, it is a striking 
example of tlie transformation of mechanical into electrical 
energy. In the steam-engine that drives the coils, we see hefit 
developed into a gigantic motive power ; whilst in the niadiine 
itself we see this motion instantly convci:teil into a continuous 
stream of electricity. We are gradually finding our way to a 
comprehensive and complete dynamic theory, and it is pleasing to 
notice that the great tendency of modern science is to establish the 
general correlation and unity of physical forces.” — Engineering. 


ELECTRICAL PHENOMENA OF THE ]>ION.SA MUSCIPULA. 

Dtt. Sanderson has read to the Royal Society the following 
“ Note on the Electrical Phenomena which accompany Irritation 
of the Leaf of Diunaa rnmcvpvla'\ 

1. When the opposite ends of a living leaf of Dionaa are 
placed on non-polarisable electrodes in metallic connection with 
each otlier, and a Thomson’s refiecting galvanometer of high 
resistance is introduced into the circuit thus formed, a deflection 
is observed which indicates the resistance of a current from the 
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proximal to the distal end of the leaf. This current I call the 
normal leaf-current. If, instead of the leaf, the leaf-stalk is 
placed on ^e electrodes (the leaf remaining united to it) in suc^ 
a 'waj that the extreme end of the stalk rests on onef’ electrode 
and a part of the stalk at certain distance from the leaf on the 
other, a current is indicated which is opposed to that in .the leaf. 
This I call the stalk-current. To demonstrate these two cur- 
rents it is not necessary to expose any cut surface to the 
electrodes. 

2. In a leaf with the petiole attached 'the strength of the cur- 
rent is determined by the length of the petiole cut off with the 
leaf, in such a way that the shorter the petiole the greater is the 
delieetion. Thus in a leaf with a petiole an long 1 ob- 
served a deflection of 40. 1 then cut off half, then half the 
remainder, and so on. After those successive amputations, the 
deflections wore respectively 60, 65, 90, 120. If in this ex- 
periment, instead of completely severing the leaf at each- time. 
It is merely all but divido<l with a sharp knife, the cut surfaces 
remaining in accurate api^osition, the result is exactly the same 
as if the severance were complete ; no further eflect is obtained 
on separating the parts. ^ 

3. If^ect of constant current directed through the •petiole on the 
leaf-current. — If the loaf is placed on the galvanometer elec- 
trics as before, and the petiole introduced into the circuit of a 
small Danicll, a commutator l)uing interposed, it is found that 
on directing the battery-current down the petiole (i.s. from 
the leaf), the normal deflection is increased ; on directing the 
current towards the leaf, the deflection is diminished. 

4. Negative variation. — a. If, the leaf being so placed on the 
elc>ctrode8 that the normal leaf-current is indicated by a deflection 
leftivards^ a fly is allowed to creep into it, it is observed that the 
moment the fly reaches the interior (so as to touch the sensitive 
hairs on the upper surface of the lamina), the needle swings to 
the riglit, the leaf at the same time closing on the fly. 

5. The fly having been caught does not remain quiet in the 
leaf ; each time it moves the ne^le again swings to the right, 
always coming to rest in a position somewhat farther to the left 
than before, and tlieu slowly resuming its previous position. 

c. The same series of phenomena present themselves if the 
sensitive hairs of a still expanded letif are touched with a camel- 

^air pencil. 

d. If the closed leaf is gently pinched with a pair of forceps 
with cork points, the effect is the same. 

e. If the leaf-stalk is placed on the electrodes, as before, with 
the leaf attached to it, the deflection of the needle due to the 
stalk-current is increased whenever the leaf is irritated in any of 
the ways above described. 

f. If half the lamina is cut off and the remainder placed -on 
the electrodes, and that part of the concave surface at which the 
sensitive hairs is situated is touched with a camel-hair pencil, 
the needle swinge to the right as before. 
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g. If, the open leaf having been placed on the galvanometer, 
electrodes as in a, one of the concave surfaces is pierced vrith a 
pair of pointed platinum electrodes in connection with the op> 
posite ends of the secondary coil of a Du Bois-Reymond*s in- 
duction apparatus, it is observed that each time that the secon- 
' dary circuit is closed the needle swings to the* right, at once 
resuming its former position in the same manner as after me- 
chanical irritation. No difference in the effect is observable^ 
when tJie direction of' the induced current is reversed. The 
observation may be repeated any number of times, but no effect 
ia produced unless an interval of from ten to twenty seconds has 
elapsed since the preceding irritaiion. 

* h. If the part of the concave surf ice of the leaf which is 
nearest the petiole is excited, whether electrically or mechan- 
ically, the swing to the right (negative variation) is always 
preceded by a momentary jerk of the needle to the left, i.e. in 
the direction of the deflection due to the normal leaf-current; if 
any other part of the concave surface is irritated, this dtieff ■ not 
take place. 

i. Whether the leaf is excited m^hanically or electrically, an 
interval of from a quarter to a third of a second intervenes 
between the act of irritation and the negative variation. 

I.KCTUnK ON KLECTRICITY AT THE CHARTBRIfOIJSK. 

An interesting lecture has been delivered at the Charterhouse 
by Dr. B. W. llichardson, F.R.S., on “ The Original Discoveries 
in Electricity of Stephen Gray,” first Copley Medallist of the 
Royal Society, who had boon a brother of the Charterhousr* from 
1719 to 173d. A considerable number of guests ssscmblrHl in 
the great hall. Stephen Gray first discovered that the electric 
power could be transmitted along cords or wires, the result lieing 
that of electrical action at a distance from the exciting cause. 
Trying these experiments led him to discover the important 
principles of conductors and insulators. Induction soon followed, 
and at the house of Mr. Granville Wheeler he laid what might 
be called the first electricjelegraph, by which, on Juno 14, 1729, 
he transmitted electricity along 870 ft. of wire insulated on 
silk thread stretched across between a series of pairs of poles. 
In 1731 tlie result of these experiments was laid before th& 
Royal Sexiiety. Gray was soon afterwards admitted a Fellow, 
and a little later was presented with the Fothergillian gold 
medal. Ho continued to experiment in electricity until his 
death, which occurred on February lo 1735. He predicted that 
some day the electric spark would be produced so as to resemble 
lightning, and even went so far as to suggest that lightning was 
electricity. — Builder. 

The identij^y of lightning and electricity was mostly con- 
jecture until, in the year 1750, Dr. Franklin determined the 
question ; and, in 1752, lightning was actually drawn from the 
clouds by means of a pointed wire, and it. was proved to be 
really the electric fluid. — See Curiosities of Science^ 1859. 
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KDUCATIOXAL CHEMISTRY. 

.. Thb meeting of the British Association for the Advancement 
of Science was hold at Bradford in September last. At the 
Brighton meeting the presidentship had been announced to 
take place under Dr. Joule, of Manchester ; but as the day of 
meeting drew nigh, it became plain that he could not rely^ 
upon a measure of physical Strength equal to the task before 
him. The Council then nominated ns a successor Dr. Alexander 
Williamson, the Professor of Chemistry in University College, 
London, who in his opening Address gnvcefully allud^ to Dr. 
Joule as “ a man whoso name is known and honoured in every 
corner of this planet to which a knowledge of science has pene- 
trated.” f 

Vrofossnr Williamson’s Address may bo said to have had a 
threefold object: first, to show the meaning of that activity which 
is now so rife in Chomicul Science; secondly, to advocate the use 
of Cliomistry asnn engine of Education; and, thirdly, to suggest 
moans of promoting tlio Advancement of Science. We have not 
space to particularise the details of the above heads — interesting 
though may bo the historical summary sketched in the Atkenaum 
report — but must bo content to quote how Professor Williamson 
brings us up to the modern idea of “ Atomicity.” He shows that 
a family relationship exists between diiferont atoms ; that they 
may, indeed, bo grouped together in several classes, according to 
their combining powe;;. If one atom of an element or radical 
combines with one atom of another element or radical, the chemist 
calls it a monad \ if with two atoms a dyad\ with three, a triad \ 
with four, a tetrad ; with five, a •pentad ; and so on. The dis- 
covery of this principle, by which atoms adhiit of being arranged 
in groups according to their capacity for combination, is regarded 
by Professor Williamson as “one of the most important ad^tions 
ever made to our knowdedge of tliese little masses.” 

Atoms arrange themselves in little heaps, called molecules^ 
or atom-clusters. The modern chemist has managed to get a 
curious insight into the molecular structure of many of his com- 
pounds, and is thus led to explain the difficult subject of isoTneriam, 
Two bodies are isomeric when their molecules contain atoms of 
like kinds in equal numbers ;< ether and butylic alcohol were 
cited by the President as examples. A molecule may be made 
up of a certain number of atoms ; and, without changing either 
their number or their character, other molecules of a very Afferent 
kind may be formed, solely by varying the arrangement of the 
atomtf ; grouped in one fashion they may form ether, in another 
butylic idoohm. 
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We need hardly follow Professor Williamson in his farther 
discussion of the properties of atoms, and on the development of 
his original views on tlio activity of the atoms of a molecule. 
What ho*ha8 to say about atoms he brings to a conclusion by 
defending the Atomic Theory against the attacks of certain 
modem chemists. Professor Williamson asked at the outset, 
what is the meaning of the great activity in modem chemistry ? 
And he is able to reply, ** Chemists are examining the com- 
bining properties of atoms, and getting clear idetis of the con- 
stitution of matter.” 

Next, in his inquires into the use of Chemical Bcsearch, 
he pointed out the value of chemical pursuits in developing some 
of the most useful habits and noblest qualities in our nature. 

Ix)oking to the mental tmining which the student of Practi- 
cal Chemistry receives, Professor Williamson believes that this 
science presents peculiar advantages for the purposes of educa- 
tion ; in fact, that it is, at present, unrivalled in this respect. 
There is no doubt that when chemistry is properly taught — 
taught as Professor AVilliamson treats it — it becomes an instru- 
ment of no mean power. Evorbod^ in the land ought to know 
something about the elements of chemistry. Moreover, chemis- 
try forms an excellent starting-point for a course of scientific 
training, connected as it so intimately is with almost every other 
branch of science. 

The peculiar advantages which chemistry oilers as a means 
of intellectual culture have rarely been so clearly set forth as by 
Professor Williamson, These is reason to believe,” says ho, 
“ that it will play an import^int part in general education, and 
remler valuable services to it, in conjunction with other scientific 
and literary studies.” Nor is chemistry without its use in 
developing and training the imagination. Indeed, modern 
chemists, with their “ graphic formula?,” have, perhaps, erred 
in too freely exercising the imaginative part of their nature. 

Admitlng, then, that scientific work — for chemistry h.as 
been taken only as a type of scientific work in general — has so 
largo an area of usefulness, it behoves us to inquire how scien- 
tific training may be efficiently promoted, and the ends of a 
scientific education best served. The British Association is pro- 
fessedly formed “ for the Advancement of Science.” It is there- 
fore only right that measures tending to benefit the cause of 
science should emanate for this body ; anil Professor William- 
son has taken excellent advantage of his position to put forward 
a scheme by which scientific research may be developed and ex- 
tended. His first effort is to train his men of science, and his 
next to place them under proper conditions for making them 
active and useful to others. 

In advocating a national system of scientific education. 
Professor Williamson could not have chosen a better opportuni^ 
than that afforded by the present meeting. Every one in Brad- 
ford must be proud of the part which their member has played 
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in' promoting the eanse of popular education, and in enabling us 
to reaUse to-^y the aspirations of Wordsworth : 

0 for the ooming of that glortouB time 
When, prising knowledge as her noblest wealth 
And beet pro^tion, this imperial Realm, 

While she exacts all^anoe, shall admit 
An obligation, on her part, to teach 
Them who are bom to serve her and ot)ey ; 

Binding herself by statute to secure 

For all the children whom her soil maintains 

The rudiments of letters. 

But Professor Will»**»o8on would urge tlie action of the State 
beyond that of teachii lerely “ the rudiments of letters.” He 
pleads for nothing less ennn^the support of a complete system of 
scientific instruction. Not* that he asks the Government to 
found new scientific institutions ; but ho seeks support for those 
already in existence. Educational grants should be limited, he 
maintains, to those institutions which show, by their work, that 
they are worthy of such support — those which, when test^ by 
ufiBcial inspectors, prove tht^r usefulness and viiality. 

We have skot^ed this outline from a jwpor in X^eAthenaum 
upon Professor Williamson's inaugural nddross : a remarkable 
production of its class, aud characterised by the simplicity and 
comprehensiveness of its'tejichings. 


AXISAIilNE. 

Thk ordinary coupsp pursued by past Presidents of the 
Gliomical Section has been, in the opening address, to give a sketch 
of the history of Chemical Progress during the past twelve 
months; but in the past year Dr. Kussell has deviated 
from precedent, aud has limited his remarks to one particular 
illustration. Dr. Russell could not have had a hotter subject 
than tHo liistory of Alizarine — tho artificial production of the 
colouring, mattex^ found in madder. 

The value of the madder plant as a dyeing material has been 
knowif for ages, and the plant has consequently been cultivated 
wherever it would grow with success. India, Prance, Italy, 
Holland, South Germany, and Turkey, are the portions of 'the 
globe ftom which the supply for tho English market is obtained ; 
and it apjiears that about one-half of the entire quantily grown 
is used in the United Kingdom, this quantity- having, a fow 
years ago, Uie estimated value of 1.284,989/. The attempt to 
grow the madder plant in Higland has usually failed, and, 
where successful, has proved unprofitable, from the much larger 
amount of land being required to produce the same quantity 
than is necess^ elsewhere. These facts give great im^ioitance to 
the introduction of an artificial substitute. colouring matter 

which is bbtainable ftom the madder and its allied ^ants is 
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Talaed especially for the ease whh which ealico and cotton &hries 
can be dyed with it. Nearly all the pink, purple, and black 
colours seen on printed calicoes are obtained Uy its use ; and, 
as the newly-discovered aniline dyes are more adapted fbr 
colouring silk and wool, the madder dye has, up to the present 
time, not been supersede, but has been gradually increi).sing in 
v^ue. Now, however, this is likely to be changed, as tJie arti* 
ficial production of the substance is steadily gaining ground ; 
the colouring matter itself has received the name Alizarine.** 
This subsbince, however, curiously enough, docs not exist in 
the plant as such, but is the product of a partial decomposition. 
A substance named Bubianic Acid, or, as Dr. Bussell calls it, 
Bubian, is found in the madder root, and this, on keeping, or 
treatment with hot water, splits up into Alizarine and glucose. 
This Alizarine has been examined carefully by several chemists, 
and its constitution had been pretty nearly made out some time 
before a thought of its artificial preparation had occurerd. Two 
things are exceedingly striking in the history of this artifici^ 
colouring-matte^ as set forth in the address : the one is, the 
very great valne which the atomi(B theory has to chemists, es- 
pecially when building up new compounds, or endeavouring to 
recognize the relation which one group of compounds bears to 
another group ; and the other, the groat results which often 
accrue from this building up or synthetical mode of working. 
Without the help and guidance of the atomic theory, certainly 
no connexion wpuld have been discovered between Alizarine and 
Anthracene, the hydro-carbon contained in coal-tar, and now 
the source of all the artififcial product. 

In his address Dr. Bussoll sketched very succinctly the 
different shigcs by which this analogy was proved, and its 
perusal must sot many thinking whether it is not quite possible 
to build up other and still more complicated bodies, which until 
now have been recognized as solely the product of animal and 
vegetable life. The names of Schunck, Streckor, Kekulk^ 
Graebe, and Liebermann, as the investigators most nearly con- 
nected with the history of this substance. Alizarine, suggest to 
us that the German chemists are in advance of their I^glish 
eofifrirea in this work. Great credit is, however, due 'to our 
<;ountxyman, Mr. Perkin, for rendering the production of the 
artificial Alizarine profitable. Graebe and Liebermann had cer- 
tainly produced from anthracene a substance identical in every 
way with the natural Alizarine, but this was only accomplished 
by the use of a costly re-agent, bromine ; and if Ais had proved 
the only method of production, artificial Alizarine would have 
remained simply a chemical cufiosity. Mr. Perkin, however, 
was able to dispense with bromine, and to use one of the cheapest 
and most abundant of chemical re-agents, sulphuric acid ; and^ 
thus the discoverer of aniline violet or mauve added tp his other 
triumphs that of being tiie man to place in the hands of thp 
monumeturer an abundemee of a dye that had hitherto been ec» 
X 
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penBive -on actioont of its sparse cultivation. Dr. Bussell paid 
a wdl-deserved compliment to Mr. Perkin for the energy and 
ability 'which lie has displayed in the investigation of these 
artificial colouring matters. The success attending t!ke intro- 
duction of this artificial product is complete, and the quantity of 
natural madder imports is daily getting less, and its value is 
also decreasing rapidly. The study of colouring xfiatters was 
formerly placed outside the limit of the chemist’s investigation ; 
but the reward in more than one direction which hew followed 
patient working on these substances will go far to stimulate 
research upon them, and, as Dr. Russell well remarks, “ Nqw 
the chemist can compete with Nature in its production, which 
colouring matter will follow next it is impossible to say ; but 
sooner or later that most interesting one, scientifically and jnrac- 
tically, indigo, will have to yield to the scientific chemist the 
history of its production.” 

The source from which most of these new colouring matters 
are obtained is somewhat surprising, but, when considered, cer- 
tainly very satisfactory. Ever since the manufacture of illumin- 
ating gas from coal began, Che manufiicturer has always found 
himself possessed of a number of by-products of a more or less 
wasteful nature. The valuo of some of those has been gradually 
appreciated, blit others have had to be disposed of at a consider- 
able sacrifice. Bince, however, the discovery that from benzol 
all the aniline colours could be obtained, the value of that body 
has immensely increased, and, as the greater bulk of it is oh^ 
tained from tne tar of the gasworks, .^e sale of that substance 
has hocomo profitable ; and now, as the demand for artificial 
Alizarine increases, the value of its paren^ hydro-carbon anthra- 
cene, also contain<^ in the tar to the extent of al^out one per 
cent., will likewise increase. Nothing can give more satisfaction 
to the chemist than the doing away with wKat are called waste 
products, and every stop in this direction is a matter for con- 
gratulation. 

.Dr. RusseU’s address will be very acceptable to those who 
like to see sound practical results grow out of the chemist’s 
researches, while among chemists themselves it cannot but be 
recognized as strong evidence in favour of theoretical chemistry. 
Dr. Russell supplies also an apt illustration to some of the 
remarks in the President’s inaugural address. {See p. 142.) 

mTBOUS OXIDE OAS. 

Miss Ida Wvkdham, a lady* who had resided at the 
Manor-house, Seaton, died latoly while under the infiuence of 
Nitrons Oxide Gas administered to her by Mr. J. T. Browne 
|.Ma8on, a dentist practising at Exeter. It appears that, accom- 
panied by Dr. Pattinson, her medical attendant and brother-in- 
law, deceased went to Mr. Mason’s to have her teeth examined. 
Mr. Mason advised her to have a large upper tooth drawn, and 
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at her m^nt request administi^red the Nitrous Oxide Gas, whtdi 
has been adopted by many dentists instead of chlorofoTm Br.* 
F!attinsK>n remained while the operation was being performed 
After a few respirations it was noticed that the pulse was be- 
coming nther weak, and the inhalation was stopped The 
patient had not become insensible, however Mr Mason endea- 
youied to extract the tooth but the pun was so great that he 
w IS obliged (and again at Miss Wyndham’s desire) to administer 
the gas a second time The operation appeared to be perfectly 
successful and the tooth had been drawn, when suddenly the 
patient s features became livid, and it was at once apparent that 
some^ing was wrong The assistance of Dr Drake was imme- 
diately procured, and eaei^hing was done to restore conscious- 
ness, but without result, and in th( i ourse of a few minutes the 
patient died The evidence of Dr P ittinson showed that up to 
the day of her death Miss Wyndham had enjoyed excellent 
health, and Dr Drake agreed with him that neiilitr before nor 
after death wore any symptoms of organic disease obsen able 
Dr Dr iko attributed de vth to par ilysis of the respiratory organs, 
caused by the inhalation of Nitrots Oxide Gas Both medical 
men were of opinion that every precaution was used by Mr 
Mason and Dr Drake said there uas nothing to indicate that 
Miss Wjndham was not a proper sul jeet for an in<e8thetic The 
piry returned a verdict of “ Homicide by Misadventure,” and 
fully exonerated the dentist from blame — Uniea 


COUFOSITION OP THE COINAGE 

Db. Odtjno, President of the Chemic.il Sociotj , read a paper 
On the Preparation of Standard Trial Plates to be used in 
Verifying the Composition of the Coinage.” After giving a sketch 
of the variation in composition of the English gold and silver 
coins from the earliest times, he noticed the various trial plates 
which had been prepared since 1660, showing that they soine- 
times varied considerably from the standard of 916*66 parts in 
1,000 for the gold, and 925*0 for the silver. He then proceeded 
to describe the process employed, and the difficulties to be* over- 
come in the preparation of the new standard trial plates. These 
were exhibited, and also a magnificent specimen of pure crystal- 
lised gold. 


HEW BLX7B DTE. 

Hoffman has'lately prepared a new Blue Dye from azo-di- 
phenly-diamine by heating equ^l weights of the pure azo-base 
and of hydrochlorate of aniline to 160 degrees G. for four or five 
hours with a double weight of alcohol in a sealed tube. A past^ 
blue dye is formed, but it is not equal to the analine blues.— «• 
J. C, Bourne^ Illustrated London News, 
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CHEMTSTBT OF .BONE. 

SoMB Taluable contributions to the Chemistry of Bone» by 
Messrs. Maly and Donath, hare been laid before the Academy 
of Sciences ef Vienna, and are reproduced in the Journal fw 
jyrahtiache Chemie, The authors conclude that the phosphate of 
lime exists merely in a state of intimate mechanical tssociation 
-with the organic matter, and not in the form of a chemical com- 
bination. * 

TBANSF0RMA.T10K IK TBA8T. 

M. Fastbub has read before the Acad4mie dcs Sciences a note 
in reply to M. Tr^cul concerning the transformation of the spores 
of PemciUium glaucum in yeast, which was the subiect of a com- 
munication from M. A. Trlcul on December 8. M. Pasteur states 
that he has repeated the experiments, taking the necessary pre- 
cautions, and that the transformation has not been produced. 

STUDIES OK BEBB. 

M. L. Pasteur has explained to the French Academy a new 
method of browing it and rendering it unchangeable. The author 
considers the spoiling and souring of beer to be due to germs, 
and suggests mcthoils tor proYonting their access or destroying 
them during the processes of browing. 

CITRATE OF MAOIfESIA. 

Mr. Johk Muter, public analyst for Southwark, contradicts 
the statement made in a letter to* the that true Citrate of 

Magnesia is insoluble in water.’ He can at his laboratory demon- 
strate to anyone holding this opinion the absurdity of his riews 
by making true citrate of magnesia in his presence, or by showing 
him a sample which ho can obtain throu^ the Messrs. Howar£ 
Ho says the true citrate of magnesia is used in Franco, and in 
coinmentihg on it the Journal de Pharmacie says : ** Ge citrate 
est soluble dans l*oau.” He complains that the post of public 
analyst to a number of districts is sufficiently onerous without 
the holder being continually obliged to defend himself £rom 
attacks based on mlpable chemical errors. He adds that every- 
one interested either in trade misrepresentations and adultera- 
tions, or disappointed in obtaining public analytical appoint- 
ments, seems to consider the public analyst fair game both for 
attack in the newspapers, or through vestrymen, who ore some- 
times induced to act on mistaken premises, or by anonymous 
threatening letters. In conclusion, no says that he has himself 
been subjected to such annoyances, but in his case the attadiB 
fall harmless, as he feels confident that the public will support 
those who are endeavouring to do their dutv by cariying out 
the provisions of an Act unfortunately hedged round with legal 
diffici^lties. 
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SXINLIOBT VOB THB SIC1C. 

Db. William H. HAMMOim, in discusBing the Sanitary In- 
fluence hi Light, observes that the effects of deficient light 
the inmates of hospitd wards and sick chambers hsive frequenTly 
come under his personal observation. Most physicians know 
how carefUly the attendants upon the sick endeavour to exclude 
every ray of light from the apartment ; and it must be admitti^d 
that the members of the profession are often ftilly as assiduous 
in this respect. ’ That the practice, except in some cases of actual 
disorder of the brain and other parts of the nervous system, is 
pernicious, ho is well satisfied, i luring tKo early years of the 
late war he visited the camp and hospital of the regiment 
stationed in West Virginia. Beportshad reached General Hoscii- 
craus’ headquarters that the sickness and mortality were some- 
thing frightful, and he was ordered to examine minutely into all 
the circumstances connected with the situation of the camp, the 
food of the men, &c. Amon^ other things ho found the sick 
crowded into a small room, from which the light w;is excludcMl 
by blinds of indiarubber cloth. Th^ wore as effectually bleaclu^d 
as is ccleiy by the earth being neaped up around it. Pale, 
bloodless, ghost-like looking forms, they seemed to bo scarcely 
mortal. Convalescence under such circumstances was almost 
impossible, and doubtless many had died who, had they been 
subjected to the operation of the simplest laws cf nature, would * 
have recovered . — British Medical Journals 


PEPSIN IN OYSTERS. 

• It appears from some experiments made by Mr. E. H. Unski ns 
{Boston Medical and Surgical Journal)^ that raW'Oystors contain 
pepsin enough to digest themselves. No wonder oysters agree 
with most dyspeptics. — London Medical Record, 


PASSAQB OF GASES THROUGH THB TISSUES OF PLANTS. 

M. M. A. Barimelemt has been making some very interesting 
experiments **On the Passage -of Gases thriugh the Membra- 
naceous Tissues of Plants.” The leaves of certain varieties of the 
Begoniacese, which are thin on the living plant, are reduced 
during winter to the condition of a pellidLe indued with elasticity. 
Those were employed as colloid membrahes, and Graham’s ex- 
periments wore repeated, and compared with the films of caoitt- 
chouc by M. Barth41emy. Thes# ex^riments prove the dialysis 
of carbonic acid b^ the living plant tnrongh the cuticle <of leaves, 
in a manner precisely similar to the endosmose of membranes, 
or of porous vessels, in the experiments of Dutrochet and DehS- 
zain. The details will be found in the Comptes Rendua, No. 77. 
— Mhenaum^ 



THE YEAB-BOOK OF FACTS. 


160 


AR8BXIC IN THB HOUSBHOLD. 

An Arsenical odour having occasionally been observe^ dnring 
the bui^ning of green -wax tapers or similar articles, Mr. T. Solas, 
of Charing-croHS Hospital, was induced to examine several sam- 
ples of green tapers, Christmas candles, and so forth, with the 
view of ascertaining what colouring matters wore used in their 
manufacture. Of thirteen samples one only contained arsenic, the 
majority being coloured with verdigris, and two samples were 
tinted with ultramarine OTeen. The arsenical tapers were of 
the kind usually employed in houses for lighting gas, and one 
taper, weighing 17*69 grains, was found to contain 0*276 grain 
of arsenious acid. Now, considering the extreme sensitiveness 
of some people with regai^ to arsenic, especially when this poison 
enters the system by the respiratory organs, it will be obtious 
to all 'that it is highly improper to use a volatile poison like 
arsenic, even though the quantity employed is small, for colour- 
ing tapers or other similar articles intended for burning in houses. 
The case of a Christmas-tree brilliantly illuminated with arsenical 
caudles may be taken as an cmtrcmo instance of the danger likely 
to arise from this source. A short time previously Mr. Bolas 
had occasion to examine a sample of wall-paper containing 27*«’)3 
grains of arsenious acid in a square foot, and in this case the 
.poison was so loosely fixed that a very slight attrition sufficed 
to detach a portion and diffuse it through the air as a fine dust. 
— Lancet, 


PROMPT BBMRDIBS FOB ACCIDENTS AND POISONS. 

Wk have received a copy of a very useful chart, prepared by 
Mr. W. n. Hyett, F.R.S., and containing plain directions what 
to do in cases of poisouing. drowning, accident, and the like, 
until medical aid arrives. Charts of a similar description have 
been previously constructed, and some of them are highly valu- 
able ; but Unit of Mr. ITyeft differs from all others, in being 
entirely divested of technicalities, so that it is intelligible to any 
person who can read and understand (Himmon words. The author 
BWg&^sts that his (^rt should l>e pasted on cardboard, and hung 
up conspicuously rad loosely, ready to send out in a moment, in 
country school's or vestries, dock or railway offices, Victories and 
private houses ; and he says that its first object is to prevent 
tlie firequent, and perhaps fatal, mist.^kes into which, before the 
arrival of a doctor, the inexperienced are ant to fall ; and that 
its second olject, in cases wheige life may aepond on an imme- 
diate remedy, is to point out such as are most usually at hand. 
The emergencies enumerated include hanging, drowning, still- 
birth, suffocation from foul air, lightning-stroke, ii:jury from 
intense cold, sunstroke, choking, bleeding at the nose, broken 
bones, severe wounds, bums and scalds, &e., and the effects of 
almost iJl common poisons — among which carbolic acid, which 
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has lately proved fatal to several persons, receives full notice. 
The directions given are throughout sound and trustworthy, and 
are calculated to render good service on the occasions to which 
they refer. The chart is published by Triibner and 'Co., and is 
sold for the benefit of the Qloucestershire Eye Institution. 

JL SUBSTTrUTE FOB QUININB IK AFRICA. 

A cobhesfondekt of the Timeft having attended to the man* 
grove-tree as an indicator of the presence of disease mortal to 
the European, relates this experiment on the properties of the 
above tree : — 

“ Years ago, a friend of mine was detained on duty at a 
dreary out-station of Sierra Leone. He had doubtless hoard 
and recollected that the juice of the tree was an antidote em- 
ployed by the native doctors of India in the counteraction of the 
bite of ven^omous snakes ; and biassed thus by a certain vein 
of thought, he could not perhaps well understand why the juice, 
proved to be therapeutic in one direction, should not also bo 
converted to some good purpose in^rica. After submitting to 
much trouble, and after meeting with numerous failures, he dis- 
covered that bjjr Ixiiling the bark of the tree he got a decoction 
which he fancied supplied the place of quinine. .At any rate 
his tests wont so far as to demonstrate tliis, that all the men — 
for ho hjid a few troops under his charge — to whom ho gave the * 
liquor remained free from fever, but that those to whom he did 
not give any of it were sufferers in the usual way. 

“If my memory fail me not, ho gathered the bark at that 
season of the year when the tree was about to bud or to put 
forth fresh shoota — when, in truth, the sap was rising; but he 
was removed from the station and orrlered to England before he 
liad quite satisfied himself that ho had added a new light to the 
brilliant firmament of medical scionco. 

“ It is possible that the hint curtly thrown out hero may be 
iiseful to a sharp member of the staff under Sir Garnet Wolse- 
ley, and may provoke an opportunity of maturing an idea which 
had only begun to germinate, 

“ I remember well that we were wont to talk over the chances 
of laying the foundation of a docent fortune by bringing a fresh 
commodity into the market not unlikely to supersede the expen- 
sive alkaii, quinine; and I wont the length of begging an 
officer quartered at Bathiurst — now dead and buried there, poor 
fellow — to send me home a Iwxful of the bark cut off the man- 
grove-trees which infest the Gambia river. My friend, however, 
is dead, and I am Uo nearer a grand commercial achievement 
than what is"idcntified with the prospects of (as he signs himself) 
a Director of the African Barter Company.’ 
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ymjCAinsED ikdiabubbsr. 

At a mooting of Civil Enginoors at Aachen, Hcnr Hasenclever, 
of the chemical works, Khenania, at Stolberg, cummunicated the 
results of analyses which were made on vnlciinised indiarubber,- 
pipes and other materials intended to be used at these trorks. 
They contained invariably from 40 to 50 per, cent, of foreign 
mineral substances. The ordinary test for good indiarubber, 
that it has a specific gravity of 0*085, and swims upon water, 
no longer holds good, as frequently cork and fine sawdust is 
mixed up with it, and owing to the doterinrintiori of indiurubber 
articles their technical use seems far more restricted than should 
be supposed. Good quality being the first requirement for 
technical use, the price should be a secondary consideration ; how- 
ever, rubber of an inferior quality may beiisefully employed as 
packing rings in steam pipes, when the admixed mineral sub- 
stance will have little influence. The discovery that india- 
rubber, when heated, will combine with sulphur, was made by 
Professor Liidersdorf. of Berlin, 40 years ago, but was practi- 
cally utilised by Mr. Ooody^r for indiarubber shoes in Eng- 
land and America. Tlio vulcanising process differs much in the 
quantity of sulphur employed, and the heat and length of time 
to whitfh the products are exposed in the vulcanising cliamber, 
and many features of the process are not yet clearly known,# 
*8uch as violent explosions. The vul iinised indiurubber is. 
coloured by moans of various substances — red by an admixture 
of antimony ; black, by pine soot,; white, by white lead or sul- 
phate of barges, which is also used to increaso its weight. The 
influence of the sunlight and the air, which will bu'den the 
indiarubber when it is exposed to them for a long time, is well 
known, but not yet sufficiently explained. — Engineering. 


NEW CHLOaiNB PBOCBSS. 

'‘" A NEW process has been invented for the production of 
Chlorine l>y jessing muriactic-acid through a furnace, with 
certain suitnhlo ailjuncts. M. Ressie du Mothayalso effects the 
sanio ob.ject by pnssiug muriatic acid gas through a retort con- 
taining black oxiile of maganese heated to redness, when a de- 
composition takes place into chlorine gas and watery vapour. 
The mailganQse is afterwanls recover^ by passing over it a 
stream of air. and it may thus be used over and over again. 
The process is rather a complex one ; but none of the substances 
acted upon are wasted, but are in every case recovered and made 
available for future use. • 


OASBS IN ABTEBIAI. BLOOD. 

«BbsGazdu SANo”i8 the title of an. elaborate memoir, 
'contributed .iointly by Dr. Mathieu and M. V. Urbain to the 
current number of the Annalee de Chintie et de Phgsiqtte, The 
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authoTS describe in detail their experiments on the various con* 
ditions which effect the proportion of gases dissolved in arterial 
blood, a sjmilar question, with respect to venous blood, having 
been previously discussed by M. C. Bernard. The princip^ 
points to which attention is directed in the present memoir 
are effects of repeated bleeding on the gaseous contents of the 
blood ; the differences in the blood-gases, according as the fluid 
is drawn from this artery or that ; and the influence of external 
temperature and atmospheric pressure on the character and 
quantity of the gases held in solution in the blood. — AtlietitBum, 


TBANSFAHEKT PAPER. 

The Jmimal of Applied Science informs us of a German 
invention for the above. Good writing-paper, saturated with 
benzine, and then coated with a rapidly-drying varnish, 
prepared of boiled bleached linseed oil, 20 lb. ; load shavings, 1‘ 
lb. ’oxide of zinc, 6 lb. ; and Venetian turpentine, J lb. These 
are mixed and boiled for eight hours. After cooling and straining, 
5 lb. of white gum copal and ^ lb. o5gum sandurac are added. 


OPItTM-SlfOKlNG IK KKW YORK. 

* The opium-smoker always lies down .when indulging his 
habit, and gives all his attention to the process of inhaling the 
fumes of tlio drug. Before opium CJin be use T)y the smoker it 
has to bo prepared most careftilly by persons skilled in its con- 
coction. It is rediiciul from a solid to a liquid form by boiling 
with a small quantity of -water, and when reaily for the pipe 
looks like a thin paste or thick, muddy molhisses. The 
opium pipe consists of a reed alx>ut an inch in diameter. The 
aperture in the IkjwI which a<lmits the tlrug is not much larger 
than the head of a pin. Ono-hundreilth part of an ounce is all 
that c;in bo smoked by a beginner. Old dehauchht however, can 
use from a quarter to a thir<l of an ounce daily. An old opium- 
smoker invariably blows the fumes through his nostrils, and 
very often absorbs them in his lungs. The opium pipe must be 
lit with gre^it care, and always by the steiidy flame of an oil 
lamp. The small opening in the the bowl is held in the flame, 
and the light is drawn into thejreecl. After the opium is ignited, 
the process of smoking is very short ; only one or two* whiffs cjin 
be taken, and in this way, lighting and smoking, scores of per- 
sons, inhabitants of the city, spend houn after hour, never cetising 
until they drop off into the death-Jike stupour which is the aim 
of all opium-smoking. Those persons who become addicted to 
the use of the poison seldom live to be more than 60 years of 
ago ; most of them die within five vears a^r they have reached 
that stage in which they can consume a third of an ounce a day. 
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ZOOLOGY. 


Fro^essob Allman has read to the British Association the 
introductory address of the Section — a general review of the 
present aims and objects of Biological Science. It was a carious 
proof of the way in which new ideas filter down into the com- 
munity, and become accepted as it were by a kind of acclimatiza- 
tion, to hear the doctrine of evolution poetically expounded and 
applauded, as the speaker with an earnest eloquence, which had 
a peculiar kind of fascination about it, showed how this doctrine 
brought into a rational convergance all the hitherto scattered 
lines of biological investigation. It implies a- considerable 
change in popular opinion, that the acceptance of the doctrine of 
descent should seem to require no sort of defence, and, in fact, 
that not muck should need to be Siiid in its support; but there 
wtis a tone of such gentle persuasion from the opening ‘of the 
address to its close, and the difficulties that still stand in the 
way of accepting the validity of the evolution hvpothesis to the 
fullest extent were so dispassionately treated, that the antago- 
nism of even a cruder sUite of popular feeling could hardly have 
failed to be disarmed. On the one hand, evolution was the 
'highest expression of the fundamental principles established by 
Mr. Darwin, and depended on the two admitted faculties of 
living .beings— hereditary, or the transmission of characters from 
parents to offspring, and adaptivity, or the capacity of having 
those peculiarities modified in the offspring. On the other hafid, 
the continuity of organic forms had in few cases been made out 
so successfully as it had been by Professor Huxley in the case of 
the horse. Then, again, the first appearance in the oarth*s crust 
of the various classes presented itself in forms which by no 
moans belonged to the lowest or most generalized of their Irving 
roprosontativos. Finally, while the recapitulation of ancestral 
forms had much probability, and harmonized with the other 
aspects of the evolution doctrine into a beautifully symmetrical 
system, it was one for which a sufficient number of actually 
observed facts had not yet been adduced to remove it altogether 
from the region of hypothesis. The suggestion which was 
thrown out at the end of the address, that life has had more 
*than one starting-point upon the e^irth, and has flowed down, in 
several streams, here and again becoming extinguished ; and the 
belief in spontaneous generation might obviously found on the 
. hypothesis that there had been many points at which life had 
started upon the eiirth, that Professor. Allman expressed his con- 
viction that no valid evidence had yet been adduced to' lead to 
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the belief that inorganic matter had become transformed into 
living, otherwise than through the agency of a pre-existing 
organism. , It might be, however, that physical forces, manifest- 
ing themselves through the organisable protoplasm, become 
converted into the phenomena of life, and that the poet had un- 
consciously enunciated a groat scientific truth when ho spoke 
of— 

Gay llsards glittering on the walls 

Of ruined shrines, busy and bright. 

As though they were alive with light. 

Professor Newton read the Beport of the Close-time Committee, 
which was very unfavourable to recent legislation. Small birds 
appear to require no protection, while on the other hand it was 
urgently needed in the eyes of the naiumlist for tho rarer wild 
fowl, the numbers of which nro in many places, owing to inevit- 
able causes, very much reduced, and which must consequently 
without protection in many localities speedily become extinct. A 
lively discussion followed, in which, amongst other speakers, 
Miss Lydia Becker rather quaintly lamented tho impossibility of 
getting reasonable attention from th%Legislature for tho wrongs 
of small birds, women, and poor children. Mr. Lankester then 
read tho Ro^rt on Zoological Stations. Photographs of tho 
handsome building which Dr. Dohm had succeeded in erecting 
in the grounds of the Vi lie Boiilo at Naples were shown, and a 
list was given of the various Governments and Universities, in- 
cluding tliat of Cambridge, which had supported Dr. Dohrn by 
renting tables in the labomtory which forms part of tho station 
for the use of their students. Tho munificence of an American 
capitalist, in supplying Agassiz with the means of founding a 
similar establishment at Buzz<ard Bay, was also made by many 
speakers the text of the suggestion that English capitalists in 
ouaigreat manufacturing towns might perhaps do something 
equally useful for natural science in England. 

Professor Balfour road the Report of the Committee for ob- 
serving tho Effect of the Denudation of Forests on the Rainfall 
of Scotland. The opinion was pretty generally expressed that 
tho observations which the Committee proposed to undertake 
were over far too limited an area to give any result. The re- 
mainder of the meeting was occupied by a paper ‘ On tho Flora 
of Bradford,* which gave an interesting ac(x>ant of tho vegetative 
physiognomy of the neighbourhood. Next was read Mr. Bland- 
fo^’s interesting paper * On tho Fauna of Persia.* Tho animals 
of this country belong mainly to the desert type, with an infusion 
of Indian forms in the south, and of ^ropean to the north. It 
is remarkable, however, thati whife the lion in Persia is only 
found in the southern portion, the tiger is confined to the forests 
of the shores of the Caspian. Local papers on tho Birds and 
Mosses of tho West Riding occupied the attention of tho section 
for some time. One of the advantages of the visits of the British 
Association to different partsxf the country is undoubtedly to 
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bring the local naturalists into contact with those who have 
made themselves authorities in diffei^’ent branches of natural 
history. ^ 

The concluding paper was one of an interesting character. 
Mr. Lankester had noticM the occurrence of a peach-coloured 
filin in a neglected jar, containing fluid, in his laboratory.^ It 
proved to be produced by one of the problematical organisms 
known as Bacteria. Those include a number of very different 
forms, which have been described as distinct from one another. 
Mr. Lankester found examples of nearly all of these in the fluid 
he examined ; and ho inferred with great probability, from the 
uniformity of their colouring, that they were all phases in the 
life-history of one species. This constitutes a great step in onr 
knowledge of these obscure but, physiologically speaking, ex- 
ceedingly important organisms. 


WILD BBA.STS IK INDIA. 

The number of person^ destroyed by wild boasts forms an 
extraordinary feature of Indian life. Rewards are offered by the 
Government for the killing of these animals, but still the loss of 
life is very great in some districts, and in others it is less only 
because goats are abundant, and tiio wolves prefer kids when they 
can get them. No less tlwii 14,529 persons lost tlieir lives by 
snake bites in 1869, and in 1871 there were 18,078 dei^itlis re- 
ported us ciiused by dangerous animals of all classes ; but Dr. 
Fayrer is of opinion that systematic returns would show that 
there are more than 20,000 deaths annually from snake bites. 
The inhabitants of the border lands between jungle and cultiva- 
tion are killed and c»iton by tigers in such numbers as to require 
the serious attention of the Government. A single tig|^s 
caused tho destruction of 13 villages, and 256 squiire miles of 
country were thrown out of cultivation. Another tigress killed 
127 people in 1860, and stopped a public road for many weeks. 
A third killed 108 people in the throe years 1867-69. In Lower 
Bengal alone 13,401 human beings were killed by wild beasts in 
six years, and 40 in South Ginara in tlie single month of July 
1867. The Gliicf Cominissioiior of the Central Prorincos has to 
report 946 persons killed by tigers in tliree years ending with 
1860. There are difliculties in the way of extirpating tiger's ; 
tlie natives reganl the man-eating tiger as a kind of inciirnate 
and spiteful divinity whom it is dangerous to offend, and it 
is the desire of a few iu India actually to preserve ti^rs for 
sport. Mr. Frank Buckland^ has suggested ah organised de- 
struction of the tiger cubs iu the breeding season, and tho 
attraction of full-grown tigers to traps by means of valerian, of 
which tigers (whi^ are only gigantic cats) are exceedingly fond. 
•--Timea, 
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A SACB OB DWABFS. 

The Geographical Society of Italy has received from Alexandria, 
with the news of the death of the explorer Miani, and various 
eUinological objects, two living individuals -^hom he had for- 
warded of the tribes of the Akka or Tikku-Tikki, and whom 
the learned traveller had bought of the King Munza. These 
individuals — of whom one is 18 years old and 40 inches in 
height, and the other 16 and 31 inches high — are stated by 
Miani to belong to the race of dwarfs described by Herodotus, 
and recently re-discovered by the German explorer ^hweinfurth, 
who described them carefully. They Are pot-bellied, very thin- 
limbed, and knock-kneed, spherical and prognathous crania, very 
long limbs, copper skins, and crisp, tow-like hair . — London 
mSOcoX Record. 


SQUALUS SPINOSnS. 

On October 9 the fishermen of Durgan, in Helford Harbour, 
observed a fish new to them, which lw.d been caught (with a ^d, 
hook) on the preceding night near its entrance. Congers had 
been numerous, but suddenly ceased to bite. The fish (a spinous 
shark) had been hooked in the corner of its mouth, out of the 
reach of its sharp tooth and had wound tho line may times round 
its body, which was 7 ft. in length, and 30 in. in girth, being 
longer and more slender than one sent to the Boyal Cornwall 
Institution 38 yeiirs ago. The liack, sprinkled over with spines, 
was of a dark grey colour, the belly nearly white. The lol)es 
of the liver were 4 ft. in length. In the stomach was a partially 
digested dogfish^ 2 ft. long. Tho upper Iol)o of tho tail was 
muscular and long, perhaps to aid its ground feeding ; the lower 
lobskmore marked than in Dr. A. Smith’s drawing, as given by 
Yarrell, and entirely unlike that of tho Filey Bay specimen. 
Twelve hours or more after its capture, when all external 
signs of life had disappeared, the writer was surprised to 
observe the regular pulsations of tho heart. 

Prof. Huxley has not observed a correspondence between the 
mass and large convolutions of the brain of a porpoise and its 
intellectual power. 

“ Several years ago,” says the writer, a herd of porpoises was 
scattered by a net, which he had got made to enclose some of 
them. It was strong enough to catch tigers if sot in tho Straits 
of Singapore, across which they sometimes swim. The whole 
scuUe ” was much alarmed ; two were secured. — Nature, 


VOBHATIOZf OF EGOS. 

Mr. Hat Lankestbb, at the meeting of the Hritish Asso- 
ciation, discussed some interesting points as to the nature 
and mc^e of formation of eggs, in connexion with his observe- 
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tions on the egg of the cuttle-fish, Loligo, Every egg is origi- 
nally a small co^uscle of protoplasm, like those 'which build up 
the tissues of animals ; but it acquires additional subf\tance, and, 
in some animals, for instance birds, becomes very large before 
it is laid. The additional substance di£&rs in its character in 
different animals. In Apm four original egg-corpuscles fuse and 
form one egg — from which one embryo developes. In most 
cases the egg grows in the ovary by receiving nutrition from the 
blood. But in many cases — in birds, fishes, and in cuttle-fish — 
the egg is contained in a capsule, which is lined with living 
corpuscles ; and these are continually multiplying by division, 
and pass from the capsule into the egg to increase its bulk. 
This Mr. Xankestor had demonstrated by sections in the ease of 
Loligo. 8o far he agreed with Professor His ; but he did not 
find that those corpuscles remained alive and helped to form the 
embryo cuttle-fish. The egg of Loligo^ when laid, was a perfectly 
homogeneous mixture of albuminous matters — of a, the original 
egg-corpuscle ; 6, the corpuscles from the capsule ; and the 
male spermatozoa. From this mixture there segregated at first 
to one pole plastic matter, ttwhich broke up into corpuscles form- 
ing a cap (yolk-cleavage). Outside this cap of cleavage-cor- 
puscles other largo corpuscles then made their appearance by a 
new and iiidepondeiit process of segregation (free eell-formation); 
and these became branched, forming a deep or middle layer in 
the embryo, whilst the cleavage-corpuscles spread over them at 
a higheif level. Dr. Anton Dohrn and Dr. Carpenter made some 
remarks on this subject, the latter f^ntleman taking the oppor- 
tunity to <losoribo his own observations on the egg-capsules of 
the dog-whelk made twenty-five years ago, which he seemed to 
think were not well known, and had a bearing on the present 
subject. Mr. Ljinkoster explained that ho had studied the eggs 
both of the dog-whelk and of other Gasteropoils ; that he did 
not agree with Dr. Carpenter’s 'view of that matter, and that it 
had no relation to the mode of growth and development of the 
egg of the cuttle-fish. — Athentenm. 


THU TEETH. 

Dk. SiLLiK has lately published a compact little volume on 
The Teeth in Infancy and Age,” in whicn we find this popular 
explanation of toothache ; — 

“ The commonest, or acute, toothache is imduced thus : in the 
centre of eveiy tooth is a cavity corresponding in shape to that 
of the tootli itself, and into this cavity passes through a minute 
aperture at the end of each rwt, a branch of a nerve, an artery, 
and a vein ; when, either by mechanical injury or decay, this 
cavity becomes exposeil to the air’s action, the blood thickens or 
coagulates to an extent beyond the capacity of the vein to 
remove in the natural way ; infiammation- ensues and pain com- 
menceei at first slightly; more blood is pumped in at every pnlsa 
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of the hearty through the branch of the artery, and the hard 
material of which the tooth is formed being unyielding, a pres- 
sure is set up on tJ^e walls of the (^vity and its contents, in- 
cluding the nerve. This pressure is increased at every pulse 
with the greatest precision, causing intense and hourly-increasing 
I)ain. This is whtit is known as acute toothache. Another very 
common but less painful kind of toothache is that arising from 
inflammation of the root and the socket in which the tooth is 
situated. This disease generally commences with a feeling of 
the affected tooth being somewhat longer than its fellows, 
causing more or less piin on closing the jaws. Great pain is 
sometimes caused by a particle of food, or even by the tongue 
pressing against it, the contact of liot or cold water causing the 
sufferer to sbirt with a paroxysm of intense pain. After a con- 
siderable duration of suffering suppuration eoinmences, n boil is 
formed on the gum covering the roots, which in a short time 
bursts, the pain gradually subsides, and the pitient congratulates 
himself on being rid of his enemy. This is, however, a great 
mistake. A fistulous opening remains, through which on every 
apposition of the teeth, or on the^prossuro of food, a small 
quantity of pus is forced into the mouth and consequently 
swallowed, causing the breath to become intolerably offensive 
(a condition generally unknown to the sufferer), ami originating 
numerous constitutional disarrangements and complicalious." 

BIRDS AND THEIR FOOD. 

Some interesting information relating to the ravages of 
insects was given by Mr. 0. O. Groom Napier to the House of 
Commons Committee of last session, on the protection of wild 
birds. In 1872 the caterpillars of the browm-tail moth were so 
numerous as to defoliate the trees of a very largo part of the 
south of England. The alarm was so great that public prayera 
were offered in the churches that the calamity might be staytsd. 
The poor were paid Is. per bushel for collecting caterpillars* 
webs, to bo burnt under the inspection of the overseers of the 
parish ; and fourscore bushels were collected daily in some 
parishes. The brown -tail moth is a beautiful little white insect, 
alx>ut an inch in expanse of wings. Mr. Napier noticed that 
in 18d3 it defoliated about 20ft. of a hedge near Parkstone, 
Poole ; and in 4855 the caterpillars riddled and deprived of 
their leaves two plum trees in his garden at Lewes, one of which 
died. The caterpillar of tlie gamma moth is one of the most 
injurious to garden plants ; it principally feeds at night, and, 
concealing itself by day, is unpfirceived. The gamma moth 
overran' France about a century ago, and devoured a very large 
proportion of the .crops, but fortunately the corn was nqt 
atUufiied. The antler moth is sometimes extremely destructive 
to grass crops. Mr. Napier once saw millions of these on the 
,yrrekin, and in the following summer the grass of that moun- 
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tain was in a miserable state. The lackey moth is very destme- 
tive to filbert plantations, cherry orc^rds, and other tree 
plantations. The buff tip, the cabba^ moth, and jbhe small 
ermines, are very destructive to the leaves of fruit trees and 
garden shrubs. But, on the other hand, the benefits derived 
^m the labour of •some insects should not be overlooked ; some 
species feed only on noxious vreeds, and others prey on still more 
noxious insects. Ono of the greatest friends of the agriculturist 
is the family of ichneumon flies, which lay their eggs in the 
bodies of living caterpillars, in which they are hatched, thus 
destroying them ; although the catorpillnr, afCer being “ ichneu- 
monod,” has still a voracious appetite. The caterpillars which 
feed on the oabliage eat twice their weight in a day ; the larvs 
of some of the fleck fiios eat a much larger proportion than this. 
The productive powers of insects vary very much. Some lay 
only 2 eggs ; others, such as the white ant, 40 millions, laying 
them at the rate of 60 a minute. The queen of the hive bee is 
capable of laying 60,000 in a season ; the female wasp 30,000. 
The majority of insects however, lay but about 100 ; in general, 
the larger the insect, thaftf'ver eggs it lays. Most insects have 
2 generations in the year ; some have 20 ; others bike seven 
years from the time the egg is laid until their natural ileath in 
a perfect state. But probably not above 5 per cent, of the eggs 
lani l)ecome perfect insects. Among the flies the datldylonglegs 
is one of the most destructive, especially in France ; it feeds on 
the roots of gr^iss, and Mr. Napier in 1859 noticed meadows in 
La Mancho devastated by it. The starling is a bird most useful 
in destroying those larvae, and those of the horse and cattle flies. 
The orbhopteris insects, of which the locust, grasshopper, and 
cockchufer are examples, are very destructive. The numerous 
roecies of grasshoppers lessen the amount of our grass crops. 
Locusts are seldom found in England now in sufficient numbers 
to do any damage, but they luivo done considerable damage here 
in former generations. Their greatest enemies are the starling 
and the rose-coloured pastor, which follow them in flocks and 
decapitito them by hundreds. The booties are immensely 
numerous, as regards species. In 1574 the cockchafers gathered 
in such numbers on the banks of the Severn as to prevent the 
working of the watermills. On another occasion, in Galway, 
they formed a black cloud that darkened the sky for the distence 
of a loiiguo, and destroyed the vegetation sO* completely that 
summer seemed turned into winter. They made a noise resem- 
bling the sawing of wood. The people, threatened with famine, 
were obliged to devour them. In 1804 they were alarmingly 
numerous in Switzerland. The female lays about 30 eggs ; in 
six weeks they are hatched. They live firom three to four years 
in the larvae state. The first year they do not do a great amount 
of damage; but in the second year they attack the roots of all 
plants within their reach. They often min the crops of com, 
luoeme, stxawbexriesi and various plants on which man depends 
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for food. In a field of 29 acres in Franco, alxive 43,000 larvso 
were found — quite sufficient to destroy the entire crop during 
the season. Our insectivorous birds are diligent in destroying 
the birvfu of insects, but they will not do all that is ri'qiiired ; 
hand laliuiir is also needed. Mr. Napier is of opinion tliat the 
c^xtensive diifusi<yi of information on the habits and means of 
destroying our more noxipus insects would be the means of 
saying millions of pounds’ worth of valuable food c*very year. 
Ho says that in the Unitetl Statt's the importjince of this subject 
is felt, and almost every State has a Government entomologist, 
whoso business it is to make inspections and reports of the 
ravages of insects, and show the remedy. In Franco Govern- 
ment returns were published, from which it appeared that the 
ilamago dont' in Normandy by the cockchafers alone amounted 
to 25 million francs A law was 'passed in France a few years 
since for the protection of birds. Not, however, thait all birds 
are to l>o welcomed ; the sparrow does more harm than g(X)d, by 
feeding so much on green crops, and the W'ood pigeon does much 
mischief. Ilut on the whole Mr. Napier is certiun our birds do 
a great deal more good than harm. 

niiKEDlNO OSTRICHES. 

A PAPER appears in the IhtUrtin Mensuel on the llroeding of 
Ostriches in captivity, contributed by (\q»t. Crepii, who lias 
kept several pairs of these birds. His observations throw much 
light on the natural history of the ostrich. 

MORTAX.TTY AMOJTO DEER. 

M. Comber describes the mortality w'hich has B(‘izod the 
deer and other animals in King Victor Emmamud’s park at La 
Mandria. The calamity is attributetl partly to over-crowding 
and partly to the want of shelter and proper protection. In 
1866, when the park and grounds were carefully cultivated, 13 
deaths occurred. In 1873, the park being left in its natural 
state, 172 deaths are recorded. — Nature. 

CARRIEB-PIOEOMS FOB WAB-TIMB. 

The Paris Lih^U states that “ the Fortifications Committee 
has adopted a decision upon the interesting question of military 
pigeon-houses, which General Gissey, when Minister of War, 
had referred to it for consideration. The conclusions recom- 
mend the formation of an extensive pigeon-house in the grounds 
ac^oining the Jardin d’Acclimatation, the director of which in- 
stitution will be intrusted with the roaring of carrier-pigeons. 
The Government is to keep there during the next five or six 
years 5,000 pairs of pigeons for breeding purposes. Each 
fortress is to possess a military pigeon-house, constructed upon 
a model whic^ is still under consideration, and each pigeon- 
house will contain 1,(U>0 birds. There are to be established also 
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two general stations to meet the eventuality of another invasion, 
and 60,000 pigeons will be kept at these stations. We must 
remember that the Germans have anticipated us in th\s matter, 
and that Metz and Strasburghavo been for a year past connected 
with the fortresses of the German Empire by a system of carrier- 
pigeons.” «_ 

CBOCODILBS AND FISH. 

Db. D«y, in his Keport on the fisheries of India, gives an 
interesting notice of the extent to which Crocodiles will destroy 
Fish. There are tw'o distinct genera of crocodiles in India. 
The first of these is the true fish-eating crocodile (Gravialts 
Gan^eticus, Gmelin), which attains upwai^s of 20 ft. in length, 
and IS found in the Indus, the Ganges, and other large rivers. 
This species has a long and sloiuler snout ; it is usually timid 
of man, excepting when the lociility where its eggs are deposited 
in the sand is invaded. It does not appear to feed on carrion, 
but fish, turtles, and tortoises form its diet. In 1868 it was 
doomed one of the sights at Cuttack to watch these enormous 
reptiles feeding below the Wrigation weir, which was impeding 
the upward ascent of the breeiiing fish. Their long brown 
snouts w'oubl be scon rising to tlie surface of the water, with a 
fish cross-wi.so in their jaws. Their finny prey was filing up 
into the air by a toss of the head, and descending head foremost, 
fell into the captor’s companitively small mouths: They are 
very prolific. A single gun has been known to destroy 69 out 
of one brood in three hours’ shooting. But some fishermen, 
when asked w’hethcr tlioy o%aT kill the crocodiles, at once pro- 
testoil against such a course. Their argument was, “Are we 
pot both of tho fish-destroying races, and how could we bo so 
cruel us to slaughter them ?” As to tho destruction committed 
by tlieso creatures, they merely remnrkeii that they would them- 
selves do tho same if they could, and in this undoubtedly they 
spoke tho truth, However, it is not to be expected that fisher- 
111011 should bestow their time in destroying young crooo Hies, 
and they do not carry guns to shoot tlie fhll-grown animals. 
Noithor will the native sportsmen waste their ammunition on 
erocoiiilcs which are of no use to them when killed. The means 
proper to reduce their number are to offer rewards for the des- 
truction of their eggs. 

The common crocodile {Crocodilns palvatria) also abounds in 
India, and though usually termed man-eaters, they assist in 
depopulating the waters of fish ; ami it is only when the finny 
tribes or carrion are scarce that they will attack the larger mam- 
mals, including man ; but, having once tasted blood, they appear 
to lie eager to ilo so. again. In some of the irrigation canals 
one or more of these creatures may usually bo seen below the 
locks, whore there are pools stocked^ with fish, and when the 
latter feil they will turn their attention to the cattle. Dr. Day, 
in 1868, noticed four below a large weir a4 Cuttack ; six weeis 
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afterwards they had increased to nine, besides many little ones ; 
and he calculated that the fish they were then consuming day by 
day woul^l be worth more than 22 rupees. His suggestion to 
give five rupees apiece as a reward for the destruction of those 
animals was disregarded ; and supposing those nine crocodiles 
had not increased, and that the young ones never lived to grow 
up, they would still have consumed fish to the value of 2,873/. 
in the ^ree and a-half years to the middle of 1872, all which 
might have been avoided by an outhu* of 45 rupees at the time 
referred to. Hut the ravages of crocotliles are not confined only 
to the fisli. Compelled by hunger, they will help themselves to 
cattle, or else feud on human Ijeings who may approach in- 
oiutiously near the water. Thus, there is a hole on the Biver 
Nuna to which crocodiles in the dry season will resort. Of 
course tlie fish in such pools are soon exhausted, and in 1868 
these monsters carried off five adults. So also near the Baropa 
Weir two women and one horse were devoured by crocodiles in 
a' single month. Their one redeeming quality is tliat they are 
the natural scjivengers of the rivers. This, however, is only true 
of the common crocodile; and asGtlie fisheries of India are 
deteriorating, those ‘large fish-eating reptiles ought to be oner- 
geticiilly reduced, as they are no longer required in such numbers 
as l)oforo, oven if wo concede full force to the arguments of 
those who are for nnuiitaiiiing the balance of nature on every side. 
— Land and Water, 


EGGS OF CUTTERFIBIIBS. 

Mr. Henry Lee, F.L.S., writes in Ijand and Water : — “ I des- 
cribed .three weeks ago tlie spawning at Brighton of an Octopus, 
and the manner in which she gently nurses her cluster of eggs 
SIS in a cradle, in the boiit-shsiped or trough-like membrsine of 
one of her sinus. She still continues to attend to them 
with tile utmost care, seldom leaving them even for an instant 
except to take food, which, without a momentary abandonment 
of her position, would bo beyond her reiich. Here again the 
old naturalist of Stagira was not quite correct in his opinion. 
He asserts that while the female is incubating she takes no food, 
and consequently becomes weak and exhausted, and reduced in 
size. In the tank with our specimen are seven others of her 
species, and to supply them witli food about 25 living shore 
crabs {Carcinue numaa) are daily tos.«od into it. Although she 
60 seldom leaves her nest she generally obtains her share of these, 
and I have seen her seize with her suckers, and draw towards 
her three at a time, one by each*of three of her arms. Their 
shells are soon crushed and broken up by her powerful beak, 
and when she has devoured the contents the hard debris is cast 
out of her den. Although Aristotle was mistaken in supposing 
that the female octopus does not take food during the period of 
the development of W ova, X think he was right in believing 
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that hor anxiety for her progeny, and her unremitting care of 
them, tell injuriously upon her health. A sitting hen birtl loses 
flesh while hatching hor eggs, and 1 sometimes fancy •that our 
lady octopus shows signs of diminishing boclily vigour. Her 
respiration at times npfjears to he lalxjiired. When the water is 
inhaled (I use the word intentionally, for the animal breathes 
the oxygen eonbiined in it) at the €)pon part of the mantle-sac, 
the siphon-tube, at its oridee, is often drawn forcibly inward ; 
and when the pair of bellows of the body close, the same open- 
ing of the tube is distended to its fullest capicity by the outnish 
of tJio exhaled water. The female octopus often turns the mouth 
of the tube, as the fireman does the nozzle of his hose-pipe, so 
as to direct a jet of the ex current water on hor eggs — for what 
purpose I am unable b) say. My opinion is that no artual 
incubation is necessary, and that it does not take place. I 
believe that the attention of the mother to them is for the pur- 
pose of guarding and protecting them from injury, and prevent- 
ing them being <levonred by fishes and by others of her family, 
possibly by her own husband. Until lately neither I nor any 
living naturalist knew anything of the eggs of the octopus, nor 
of its breeding habits ; but at intervals, for many years past, I 
have found the i*gg8 of the St^a ami Jjoligo in early sbigf s of 
their development, and have hatched them out, without any 
assistance from their parent at the sea-side by merely suspend- 
ing thorn in a tank or tub, and changing the water frequently. 
Tlie same was done by my deceased friend, John Keast I^rd, at 
the Brighton Aquarium last year, and is now again in progress 
there with the ova of iKit.h these sihsmcs. In soiiio of the grape- 
like «*ggs of the Sfpia^ which wort> brought in p fortnight ago, 
the young cuttles have since advanced considerably towunls 
perfection of form. At first the little animal has the lietwl and 
i'Ves »liH]>roportioimtely large, but gnidunlly acquires a greater 
restuublauce to its parent. If the black integument be reniove<l, 
as one would .«<kiu a grape, it may be seen moving in the fluid 
whieh fills the egg. Cut down to the little living gTapo-.stono 
under wat»T, and away it will swim, with all its wits about it, 
and in possession of all its faculties, with ns much facility and 
sidf-ix>s.scssion as if it had considemble knowledge of the world. 
It sees and avoids (‘very obstnelo. and if you take it out of the 
water, in your hand, the precocious little beggar, not a minute 
old, will spurt ita ink all over your fingers. You may tame an 
old cuttle-fish, and it will learn to know that you are a friend, 
and intend to do it no harm : but the youngsters are os shy ns 
. human babies, and regard eyory one but their mother as an 
enemy.” 

THE STICX-FISH, AND THE HABITS OF SBA-FBNS. 

Mr. Coots M. Chambers has most kindly presented to the 
British Museum a s^imen of the Stick-fish, from English Bay, 
Burrard's Inlet, British America. The specimen was placra 
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alive, immediately it was caught, into a tin tube, filled with a 
iiulutioa of arsciiic and salt. 

Mr. (Chambers observes that the Stick- fish are only to be 
found in Burrard's Inlet, Ktiglisli l^y, British Columbia. It 
has only one bone in it, and appears to live on suction, and is a 
great prey to dog-fisli.*’ Further : “I wouM montiuii that in 
summer only can they be caught. They are found to the least 
deptli of from 30 to 40 fathoms ; they move about rapidly in the 
water, Jind when brought to the surface move for a few seconds 
like a snake, then make a dart as swift as lightning, and dis- 
appear.” — July 23, 1873. 

Unfortunately, the specimen did not arrive in a good state for 
exhibition. The greiitor part of the animal portion hiid been 
\va.«hed olF, probably by the motion tif the solution during the 
transit ; onl}' about a foot of the flesh, which W'as loose on the 
axis, and tlie thick, swollen, naked, club-shaped base without 
polypes, remained ; but it w'as in a sufficiently good state to 
afford the moans of determining its zoological situation and of 
examining its microseejiiciil and other zoological characters. 

Mr. Chambers's specimen is theteniiual of the axis, or stick, 
described Jis Osteocella .v pUntrionalU (Ann. and Mag. Nat. Hist. 
1872, lx. p. 406), ami it proves that the axis belongs to a kind 
of or Sea-pen, ne^irly allied to the long Sca-rushes 

named Ihtvonai'in^i quadra tty uiaris^ found on the West Coast of 
Bcotlami, and is evidently the same animal as Pavonaria hlakeit 
described by J{. E, C. Srevarns. The idea of its being a fish, 
which .seems so g«*norally entertained by the people of British 
Columbia, is clearly a mistake, though one of the observers sent 
a jfigure of the Nea-peii, with mouth and eyes like an eel (!), 
which is copied in Suture, vol. vi. p. 436. 

The habits of Prnnafaiad-te are very in> perfectly known, and 
not sit sill under-tood. Dr. Johnston obst'fves, in tlio lirifish 
vol. ii. p, 160, thsit the fi.^hermen belis*ve the common 
iSesi-))ens, which they csill ** coxcimibs,” sire fixed to the bottom, 
witli their ends immersed in the ssiud. 

Osteocdla. — The complete polype mass very closely resembles 
Pavonaria quadranyularis^ as fij^ed by Johnston (“British 
Zoophytes," t. xxxi.), from Pnjfessor Edward Forbes’s drsiw- 
ings ; but the amnisil is entirely covereil with calcareous spicules, 
and the sixis is cylindrical, hard, and polished. 

The Pavonaria quadranyularis, siccording to Professor Forbes, 
“ lives erect, its lower extremity, as it w'ero, rooted in the slimy 
mud at a depth of from 12 to Id fathoms." Mr. Darw'in, who 
•observed a species on the coast of Patagonia, which ho called 
Viryufaria Patayonica, says : “ low water hundreds of these 
zoophytes may be seen projecting like stubble, with the trun- 
cate end upwards, a few inches above the surface of the muddy 
sand. When touched or puUed, they suddenly draw themselves 
in with force, so as nearly or quite to disappear. By this action, 
the highly ^stic axis must bo bent at the lower extremity, 
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whore it is naturally slii^htly curvfHl, and X imagine it is by this 
elasticity alone tliat the zoophyte is enabled to rise again 
through the mud." 

Bohadsch, as quoted by Johnston, says that Pennaivla swim 
by means of their fins, which they use in the same manner that 
fishes do their fins. Ellis says: “It is an animal that swims 
freely about in the sea, many of them haring a muscular motion 
as they swim along." And, in another place ho tells us, that 
“these motions are effected i)y means of the pinnules or feather* 
like fins, which are cridently designed by nature to move the 
animal backwards and forwards in the sea, and consequently to 
do the office of fins.’^ lilr. Clifton describes the Australian 
species as swimming rapidly in shallow water ; and the American 
naturalists all seem to agree that the Stick-fish, Osfeocella 
scMentrionalu* of Burrard’s Inlet, which h»is only u slight crest of 
polyps, and not priniifB, or fins, as Ellis calls them, swims about 
like a fish, and is oaten by tho dog-fish. 

There sooms to be no doubt that the Sea-pens and Sea-rushes 
lire in groups together, erect and sunk in tho mud, and that 
they are sometimes found Ifwimming free in the sea ; but the 
question is, are the free speeimons those that hare been dis- 
turbed by the wares and currents, and do, they afterwanls 
affix Ihemselvesin the mud ; or are they vagrant specimens that 
I lire for a time, an<l then die, or are eaten by fish, tlieir strug- 
gling being mi sbiken for swimming? Dr. Johnston observes, that 
when the Sea-pens arc placed in a basin or plate of water, he 
never observed a change of |v>sition, but tlioy rftmain in tho 
same place and lie with the same side up or down, ju.st as they 
have been put in. We abridge these detiiils from a v^ty inter- 
esting paper in Nature, 


FACTS AHOUT SNAKK-BITKS. 

Dr. R. DRurTT-wrilcsfrom India that in Madras, in 1870-71, 
tlic number of liumau lives said to have betm destroyed by beasts 
of prey and poisonous snakes was 2,225, and tho number of 
cattle The rewards pjiid for killing tigers, &e., amoiintcHl 

to 2,511/. Only 2f. 14.»j. was spent in rewarding the destruction 
of snakes. But an official return for the year from April 1, 
1872. to March 31, 1873, shows a very different .state of things. 
In March, 1872, seveuty-four snakes 'were destroyed in the whole 
Presidency, and the rewarl of two annas, or 3rf for each poison- 
ous snake. amountiMl to IS#. 6d. But month by month the 
serpeiiticidal zeal of the ^lopulqtion was more and more aroused, 
till, in March 1873, tho number of snakes destroj’ed was 425,057. 
and tho rewards not less than 5,313/. 4s. Ijrf. Taking the year 
as a whole, the number of snakes destroyed in tho Presidency 
was more than one million and a quarter, and the money paid 
in rewards was 15,728/. IGs. fk/., which numbers would nave 
been treUed had every part of the Presidency been equally 
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zealous. The Mailras (xorernment seems to have repented of 
its liberality, and to have thought that even snake-killing might 
bo too dear; therefore, by an order dated May 28, 1873, they 
have restricted the reward to cobras only, and have fixed it at 
one ann.a, or l^d. pur cobra. It was alleged that some of the 
natives used to breed cobras on purpose to get the rewards ; but 
considering the immense quantity of land which seems not to l>e 
cultivable profitably for human food, and which is covered with 
prickly pear and other wild plants, there really seems to bo no 
limit to the number of snakes which might be captured. Very 
few cases of snake-bite in India are seen by European or medicsd 
authorities. The poison is too rapid. We get an incidental 
glimpse occasionally, from indirect sources, of the details. For 
instance, in the Report of ike Society for the Propagation of the 
Gospel, a poor Christian thus describes the death of his daugh- 
ter: — “Three months after her marriage, in a field in the 
wilderness, a snake bit her. Her husband dragged her towards 
home as far as he could. Her legs were cut by the stones, and 
bleeding. When he could ©irry her no longer, ho laid her near 
a thicket, and ran for help, but thw ants had begun to oat her 
face before he could return.” It must in oindour lie said that 
some authorities consider the accounts of the numbers of men 
and animals destroyed by snakes very much exaggerated, and 
affirm that many women and others wlio are mimlercd are said 
to have diotl from snake-bite. On this point we can offer no 
opinion. Certain it is that nothing is inorts rare than to hear of 
Europeans bitten. — London Medical Journal, 

THE MICROBCOFE, 

In Der Naturforcher has appeared a useful resume, by Mr. 
W. Archer, of recent ob.servalions on Parasitic Algae, followed 
by Hr. Klein’s Contributions to the Anatomy of .Auerbach's 
Plexus in the Frog and To;id ; and tliis by a valuable series of 
observations by Professor Lister on the Natural History of 
Kactoria, in which a study of the life of llaeteria under different 
circumstances as regards the fluid in which they grow,' shows 
that their general appifarance, size, and shape, depend in groat 
measure on tho fluid in which they are.igroM’ing, their removal 
from one to another fluid causing them to take on quite a different 
form, and their replacement tho reassumption of the original 
condition. Many important fhets are to be learned from this 
paper. 

THE KOMBT-BEB. 

At the Canterbury meeting of the East Kent Natural History 
Society, Migor Munn brought no less than twenty-four live young 
of the Honey-bee, and gave pnictic^il demotistrations of the 
following fact: — Major Munn proceeded at once to give very 
strong evidence in favonr of the fact that the queen bee does 
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not and cannot sting. The most conclusive evidence in favour 
of this fact was afforded hy the handling of the queens both by 
the Major himself and by other members of. the Society ; for in 
no case did these insects sting ; not from a want of will to do 
so, however, since they were seen to put out their stings and 
attempt to inject their p»jison into the hand which held them 
in cax>tivity. But in no case were they able to penetrate with 
the sting tlie skin of the human bfxly. Major Mnnn then re- 
ferred to the comparative structure of- the sting in the queenr 
and worker bees, held as affi^rdingan explanation of the. inability 
of the queen to sting. As shown by Mr. George Gulliver, jun., 
the sting of tlie worker is very slnirp, straight, and protided 
with from eight to ten barbs, while the .sting of the queen is 
ourvo<l, much blunter, and provided with but few barbs. It 
having been stated that the queen bee is unable to sting, the 
question naturally ariso.s, *‘But how does she kill lior rival, since 
it is a well-known fact that two queens will fight like game- 
cocks?” This (juostion the Major prcH'oodod to set at rest prac- 
tically by patting Iwo (jueens together in a glass bottle, in order 
that tlu.-ir fighting might bfSrwitne.ssed by the Society. During 
the fight, which was watched with the most intense interest, each 
queen wa.s s«!cii to attempt to distible her rival as much as jK)ssiblo 
by moans of her powerful mandibles, an account of the structure 
of which had been given, by Major Munn. At the same time 
she feels about with her sting, wdiieh is tobilly imtiblo to pene- 
trate the integument of her rival, till she finds one of her 
spiracles — that is, one of the respimbtry «H)ertiircs of her rival — 
through which she iiijo<Us her poison, W'ith a rapidly fatJil effect, 
into the respimtory system. 

During the progress of the fight, Msyor Munn gave a most 
amusing account of the tricks of Thomas Wildnmii, who fiourished 
tuwnrd.s tht» lattt'r )>art of the last century, anil had at that time 
the reputation of having t he most surprising command over bees, 
Uo WHS accustomeii to exhibit himself, surn>imded with his bees, 
before the king and divew of the nobility. “ Tims fortified, 
bulldogs Imve been set at him by his own desire, when he re- 
pulsed them by detaching one or tw'o Ix^es, to the astonishment 
of all who have seen him.” Uo was ofiered 100 guineas as a 
reward if ho would disclose the secret, which he rt'fused to do. 
Ail the tricks of this nian< were explained by -Major Munn. 
Wildman’s npiwnmt command ovt*r boos was simply owing to 
his using only queen Iwes, and these could not sting him. 
Possessed of this secn>t, he coidd handle the bees fearlessly, and 
detach thorn against the dogs, 4 fwho, when the insects wore 
entangled in their hair, w’ore 'frightened by their buzzing.— 
Land and Water, 

' THK ZOOLOGICAL SOCIETY’S KBNAOBRIB. 

The Beport on tlie additions made during December 1873 
called specif attention to a female Onager, or Wild Ass, and a 
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pair of the now Japanese Storks ( Ciconia Boydana), Also to a 
pair of the Spf)tte(l Wild Cat {Felis torquata of Jenlon). Dr. 
A. L. Adams exhibited and made remarks on the Horns of a 
feral race of Caprq, hircus^ from the Old Head of Kinsale. 
Letters and communications were read: by Mr. P. L. Sclater, 
on the species of the genus Symvllaxis, of the family Leudro- 
colaptidse: the specimens of this dilhcult group in nearly nil tlio 
principal collections of Kurope and America had been examined, 
and the existence of fifty-eight species ascertained, besides three 
of which the types were not accessible, and which were considered 
to bo doubtful, — by ISlr. G. Busk, on a New British Polyzoon, 
proposed to be called Hijypuria Egi rtoni, after Sir Philip Egerton, 
who had discovered it growing upon the carapace of a specimen 
of Gonophix angulatusy dredg^ up at Jterehaven in the course 
of last snmnicr, — by Mr. A. Sanders, on the myology of Phrtnw- 
smna coronaium ^ — from Dr. J. PI Gray, containing a description 
of the Steppe-Cat of Bokhara, which he proposed to designate 
Chaujt cmulatiUt — by Sir V. Bro<jko, Bart., on Schitt*r’8 Muntjac 
and other species of the genus Ce.rvulus. In pointing out the 
distinctions which characterise the»three existing species, 65 et- 
vulus muntjacy C. Sclateriy and 6'. livivesii^ the author sliowed 
C, Sc/a/eri, the sped^ of most northern range, to be iiiterm<‘diatd 
in specific clnmifl^s and size between tluj two othoi*s. Sir 
Vi cto r po i^ihwt*^t an advance in the.NpceialiKation of the tarsus , 
:f[m not hitherto observed. In this genus the navicular, 
cuboid, and second and third cuneiform bones \vi>re ancliylosed 
together ami fonneii one single bone, tlio first cunciforni being 
representotl by a very sniall and st*parate bom*, — by Sir V. 
Brooke, Bart., on a new Species of J>eer from Persia, a pair of 
horns of W'hieli he lm<l received fruni Major Jones, ll.B.M. 
Consul at Tebreez in Persia, and which he propiiscd to call 
Ctrvun — by Major II. H. Godwin-Aiistiri on some 

birds ol)tainod by him in *1872-73 along tins main water-shed of 
the Brahmaputra and lrrawad<ly rivers : of tliesc, ten were con- 
sidered as new to .science, viz., Sittaytup.tifiifi, Onrrulax gaihanus^ 
6r. albosvpert iliaris^ Trochaloptcnm cintracnmtt 7\ virgatiuu^ 
Aciinudura Waltlvni^ Lagard'm nAtiyinom^ VrinUi rvfala^ tiativoia 
munipurensU^ Munia subunduhita ^ — by Mr. Garroil, upon the 
morbid symptoms presented by the Indian Hhiimcerfis that had 
lately died in the Society's Gardens, and upon certain ptiints in 
its anatomy, — by Mr. E. C. Deed on the Cliilian species of the 
coleopterous families Ciciudelidm uud Carabidte. 


SlUtWOliMS. 

A FREIGHT car loaded with silkw'orms’ eggs lately passed 
over the Pacific Railroad from Sjin P’mnciseo to New York. 
They were from Japan, and were consigned to a Paris house. 
The weight of the eggs was 9^ tons, and they were valued at 
over ;^2,000,000. They were packed upon leaves, layer upon 
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layer, and placed in air-tight tin boxes, which were again en- 
closed in matting, while the car was kept carefully darkened 
and at a temperature below freezing-point. 

In* the Cni^ique dt la SocUU d Acclimatation^ ]Vl!. Ruimet 
states iJiat by feemng silkworms on yitie-leaves he has obuinevl 
silk of u fine red colour ; and that by giving the worms lettuce- 
leaves they have pwKiucod cocoons of an emerald-green colour. 
M. Deli(h>n de St. Gillos, of Vend^, has also, by feeding silk- 
worms — during the last twenty days of the larva period — on 
vine, lettuce, and nettle-leaves, obtained green, yellow, and violet 
cocoons. «««««_ 

THM DEPTHS OF THE SEA.* 

It was not until about thirty years ago — so new is the whole 
subject — that men began oven to suspect the existence of a deep- 
water worhl. No life, they held, could exist in that total dark- 
ness, under a pressure of water so enormous that, as Dr. Wyville 
Thomson says, a man at 2.000 ^thorns* depth would bear on his 
hotly a wtdgiit ef(ual to 20 locomotive engines, each with a long 
goods trfiin loaded with pig iron. Had they known likewise 
that living cr<witures down below would have to contend with 
all but fret'ziiig cold, they would have seemed to themselves even 
more jiistifit^d than they actually were in their mistake. 

, It is dilficult at first to conceive this certain rule '^hen we 
apply it to water under immense pressure. We fancy that 
water, in that case, must stiffen or harden, forgetting that it 
remains, 1)eing all hut incompressible, as liquid ns ever, and 
that its particles, as far ns we know, slide as freely over each 
other at 5,000 fathoms* depth ns at the surface. 

A slight sketch of the gradual discoveries of the teeming life 
of the Deep Sea may not he without intontst ; and all the more 
because the tfutb 8howo<l itself, ns most truths do, not suddenly 
aud once for all, but with forecastings and hints given, and 
sr>motimus given in vain, to those who, with minds preoccupied, 
were not prepared to see what nature was trying to make 
them see. 

As late as 1 869 men were acquiescing in the theory of the 
late lamented Edward Forbes — that in the zone of deep-sea 
corals, supposed to reach only some 100 fathoms down, the in- 
habitants of the region “ became more ami more modified, and 
fhwer and fewer, indicating an approach towards an abyss where 
life is either extinguished or exhibits but a few sparks to mark 
its lingering presence.*' If Edward Forbes had lived but a few 
years more, with what hearty ^delight would lie, above all men, 

« Th» Uvpfh* af the Sea, An account of the general results of the 
dredging cruises of Her Majesty’s ships ** Porcuphie” and ’'Lightning,** 
'during the summers of 1868, 1889, and 1870, luider the scientiflo direction 
of Dr. Carpenter, F.R.8., J. On^n Jeffreys, F.R.S., and Dr. Wyville 
Thomson, P.R.S. By O. Wyville Tlunuson, lL.D., ito. London, MamnUiWff 
and Co. 1873. 
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have 'Welcome the discoreiy that he was quite mistaken ! Yet, 
before his time, a significant hint or two had been sent up out 
of the nether darkness. As early as 1818 Sir John Ross, taking 
soundings in Baffin’s Bay in 1,000 fathoms, had brought up, 
among other live creatures, a b^utiful “Medusa’s head” star- 
fish. In 1830-1843 Sir James Clark Boss had brought up 
numerous species of live animals from 270 fathoms in tlie 
Antar^ic Ocean, and among them a shrimp {Idotea 
supposed to be peculiar to the Arctic Seas — one of the first 
instances — many more have been found since — of the remark- 
able range of similar forms at the bottom of the ocean through 
many parallels of latitude and longitude, which is to be eiLplained 
by the uniformity of the conditions under which tliey live ; uni- 
formity in the materials of the sea-floor, and in the low tempera- 
ture of the water overlj'ing it. In 1846, again, Henry Goodsir 
— one of the martyrs of science, for his laxly now lies amid the 
Arctic ice witli Sir John Franklin and his crew — brought up in 
Da^ns Strait out of 300 fathoms “ a capital haul,” as he phrased 
it, of living creatures, of at least four of the lower animal sub- 
kingdoms. Then follou'ed that semes of attempts to sound tlia 
North Atlantic Ocean, so honourable both to the Government 
and the Navy of the United States, w-hich ended in the laying 
down of the Atlantic Cable. •By Brooke’s sounding apparatus, 
invented for the occasion, the 2,000 fathom plateau between 
Cape CfcSSV, in Ireland, and Capo Knee, in Ne'^oundlnnd, was 
discovered to be botldcd almost entirely with fine soft ooze, very 
similar in its composition to our own chalk, and full of the shells 
of minute organisms {Foramini/era)^ many species of which-— 
some 19 out of 110 — yere found to bo identical with species 
fossil in the chalk, and with some in even older rocks; and 
naturalists beheld, with ^something of astonishment and awe, 
tiny creatures still living and thriving, who bad endured, gene»> 
ration after gonemtion, uuclianged through countless ages, while 
all around them — living creatures, distribution of land and sea, 
and« it may be, the climate of the whole planet— had changed 
again and again. 

Yet it was considered doubtful — and that by some of the 
highest living authorities — ^whether these atomies had lived 
where they were found. It seemed more probable that they 
had floated freely at higher levels, as millions of equally exquisite 
aKimies do, and that their shells had sunk to the bottom aftes 
det^. 

Then followed, in 1860, Sir Leopold M'Clintock’s Sounding 
Expedition to Iceland, Greenland, and Newfoundland in Her 
Majesty’s ship Bvlldog^ with ifr. Wallich as naturalist. In 
his voyage, not only was it made probable that the Faraminifera 
lived in the ooze in which they were found, but starfishes, of 
foms supposed till then to belong exclusively to shallow water, 
were Brought up clinging to the soundiug line from the depth of 
1,260 fi^oms. In toe autumn of the same year a discovery 
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was made in the Mediterranean which far surpassed the previous 
discoveries, by Edward Forbes and Captain Spratt, of deep>sea- 
life in the Mediterranean at 300 fathoms. This, strangely 
enough, consisted in many cases of species belonging to the 
North Atlantic ; for when the electric cable between Sardinia 
and Bona in Africa was taken up for repairs by Professor 
Fleeming Jenkins, it was found to be coated with living para- 
sites down to the depth of 1,200 fathoms. Thus was proved 
beyond a doubt the presence of life, abundant, varied, and 
beautiful, in the Mediterranean Sea under the pressure of a mile 
and a half of water. Meanwhile, our Scandinavian cousins had 
not been idle. Professors Loven, Keferstein, and Sars (father 
and son) had proved, both from the Swedish SpitzbCl'gen expe- 
dition and from the dredgings of M. Sars the younger, that a 
whole similar world of lower animals existed in the Northern 
seas at a depth reaching to 1,400 fathoms. Next — for facts 
began now to accumulate fast — M. Barboza da Bocage, Director 
of the Natural History Museum in Lisbon, “ surprised the zoolo- 
gical world” in 1804 by the nows that “glass-rope sponges” 
(Ilyiilonema), Hup^tosed ti Ik then to bo peculiar to Japan, were 
brought up by the linos of tho Sotubal shark fishers, who w'ore 
working — also a iiov(d fact — in 500 fathom water; so that their 
sharks always came up dead, chokov^l and blown-up by tho expan- 
sion of the «ir insitle them in the rapiil passage out of immense 
pressure to tho freer surface. Just so <lid tho large -.Uid novel 
fish which the Challenger trawled tlio other day off Cape St. 
Vincent in 600 fathoms come up, not w'ith water, but with air 
on the brain, their eyes protruding like globes from their heads. 

Looking at all these rapidly accumulating facts, Professor 
Wyville Thomson and Dr. Carpenter, in Ihe spring of 1868. con- 
ceived the plan of those successive Government expeditions, the 
latest of which is that of the Challewjer, “ The only remaining 
region,” it seemed, where the iiaturiilist could find “ endless 
novelties of extraordinary interest,” wtis the l>ottom of the (loop 
sea. Tlie oscillations of the northern portion of the northern 
hemisphere Imre not ranged much beyond 1.000 ft. since the 
Imginriing of tho Tertiary opcxdi — afact from which Dr. Wyville 
Thomson shrowtlly drew the inference that a vast area of tho 
deep North Atlantic must have remained unchanged by those 
movements, ami might, therefore, yield living animals, or at least 
their mcxlifi‘*d doscendanto, whicli had bred on, generation after 
generation, since the days when our chalk was still at tho bottom 
of the sea. Tho Adminilty, at the instauce of the Koyul Society, 
lent in 1868 the surveying ship Lightning^ and, encouraged by 
the success of her trip, lent in 1869-70 the more perfectly 
equipped Porenpine ; and the cruises of these vessels in the 
North AUantio, fbom Shetland and the Fhroes to Hockall, and 
the deep ocean to the West and South-West of Ireland — in which 
last area the dredge was successfully used at the enormous 
depth of 2,090 fathoms — then down the coasts of Portugal and 
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Spain to Gibraltar, and thence np the Mediterranean aa far as 
Messina and Malta, Imte disclosed a world of new wonders, the 
most startling of which are descriljed in this book. The prac- 
tical mechanician may find, in the chapter on deep-sea sounding 
and dredging, the details of a whole new art, down to that 
• crowning invention of Captain Calver’s, worthy of the inex- 
haustible craft of a true British sailor ; for, finding that while very 
few things came up inside the dredge, many came up sticking to 
its outside, and even to the rope, he “ initiated a new era in 
deep-sea dredging” by making fast to the bottom of the dredge 
half-a-dozen deck-sw’abs, and swept the sea-fioor wdth such 
effect that in one case “not fewer than 20.000 examples of a 
certain little sea-urchin enmo up on the tangles at one haul.” 

The nether darkness, then, so far from being a lifeless waste, 
teems almost everywhere with creaturtis not only more fantastic, 
but larger, than their shallow -water cousins ; and the paddler 
about rfx?k-pool8 and tide-sands at watering-places will learn 
from this book that far aw'ay at sea, over that 100 fathom lino 
to the wcstw'anl which marks the ancient shore of the Kuropean 
continent, are found sea-monsters tfar bigger, ns well as far 
uglier and far more betiutiful than were ever transferred to an 
aquarium; that, to give two instances, the Cnprella, “the 
phantom-shrimp,'* which may be found on sea-weed, sitting up- 
right like a monkey, hohiing on by his hind claws, and, with 
ghastly g^Tmaces, mesmerizing all passers-by with his fore-claws, 
sits in like guise upon sponges a mile or two deep in the dark- 
ness — there, however, not a quarter of an inch but throe inches 
long ; and that the Nymphons — sea-spiders who crawl out fiozq 
under stones, and who, having no Inxly to speak of, carry their 
stomach, for economy of space, packed in long branches up the 
inside of each leg — are found in the depths of the Arctic Sea, 
not. as here, half-an-inch, but two feet in diameter. 

It is impossible to give even a sketch of the zoological troa- 
suTcu w'hich have been brought to light by these cruises of the 
Lightvivg and Porcupine^ not forgetting those of the Swedish 
naturalists and of the yacht Nona, whose owner, Mr. Marshall 
TTall, we hope may be emulated by other yachtsmen. Among 
their discoveries are true worms, sea-urchins, star-fish, including 
the magnificent and novel Brimiga, worthily named after the 
goddess Freya’s favourite jewel, Orinoids (“stalked flowers of 
living stone ”), corals, and aliove all sponges of forms either 
new or till now known only as fossil or, strangely enough, as 
inhabitants of shallow water. But the strangest, as well as the 
most beautiful, inhabitants of thg deep-sea ooze are the glasqr 
sponges, in which the skeleton is composed, not of homy fibres, 
as in the sponges of our dressing-rooms, hut of flexible flint, 
often more delicate than the finest spun glass. The best known 
of these is the Venus's flower-basket, or Eupleetella, whi<^ lives 
imbedded in the mud of the seas of the Fnilmpines, supported 
by a glasB firill “ standing up round it like a Queen Elisabeth’s 
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ruff.*’ Twenty years ago there was but one known spedmen in 
Europe. It may be now bought for SOs., of less, in any curiosity 
shop ; and it is strange that this —one of the most exquisite, 
both in form and texture, of all natural objects — is not often 
seen, even already, as a drawingi-roum ornament. Equally 
curious, even more puzzling in its construction, is the glass-rope 
sponge, or Hyalonema, which roots itself in the mud by a 
twisted wisp of strong Aint needles, somewhat on the principle 
of a Bcre^-pile. »So strange and complicated is its structure that 
learned men for a long whil^ could literally make neither head 
nor Uiil of it, as long as they had only Japanese specimens to 
study. Which was top and which bottom, which the thing 
itself, and which parasites growing on it; whether it was a 
sponge, or a zoophyte, or something else, could not be settled, 
and is in some metts minds scarcely settled now. But the dis- 
covery of the siiine, or a closely allied species, in abundance 
from the Butt of the Lews down to Setubal, on the coast of 
Portugal, whore the shark-fishers call it ** Sea-whip," has given 
our savans specimens enough on which to make up their minds, 
and has adilt^ another form the list of those common, strangely 

enough, to oUr sens and to those of Japan. Scarcely less beauti- 
ful and strange are the Holtenias and their cognate forms ; 
hollow sponges built up of glmssy spicules/ and rooted in the mud 
f by glass hairs, in some crises between 2ft. and 3ft. long, as 
flexible and graceful as tresses of snow-wliite silk. * 

If any one wishes to gratify at once his curiosity and his 
sense of beauty, let him go up the great staircase at the British 
Museum, and, on entering the second corridor, turn either right 
or loft to the cases wliich contain these sponges and other deep- 
sea forms — ^to which, by-the-by, in the present crowded state of 
the Musenra, ghastly troops of monkeys servo as a foil-^nd 
there see how Nature is not only ** maxima in minimis” greatest 
in her least, but pu/cAerrima. tii fairest in her most 

hidden works ; and how the Creative spirit has lavished, as it 
were, unspeakable artistic skill on low-organised forms*, never 
till now l>eheld by man, and buried not o^y in foul mud, but 
in the unsightly mass of their own living jelly. 

But so It was from the bt^inning ; and this planet, with its 
complicattMl wonders and beauties, was not mode ^ man alone. 
Countless ages before man appeareil on earth, tht^epths of the 
old clialk ocean teemed with forms as beautiful and as perfect 
as those, their lineal descendants, which the dredge now brings 
up firom the Atlantic sea-floor. — Abridged from the Times, 
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BOTANY. 

BEHA1ULABLB FLAMT8. 

Pbof. La'Wsok has deaeribed to the British Association the 
plants collected by t^ie Toynger Dampier, which are preserved 
in the Sherardian Herbarium at Oxford. A communication to 
l)r. Hooker, from the African traveller, Mr. Baines, gave an 
account of a remarkable tree Aloe, which he had met with near 
Grey Town, in south-eastern Africa. It was about twenty feet 
high, with a trunk two feet thick. Dr. Hooker gave an interest- 
ing account of the Sulwilpine vegetation of Kuima-’iijaro, the 
loftiest mountain hitherto discovered in Africa, from a collection 
made by a missionary, Mr. New, who, at the instigation of Dr. 
Kirk, had preserved recognizable specimens of some fifty species 
in a couple of old Guardians, It was remarkable ns containing 
one poculiiiT plant, hitiiurto only known from thh Cameroons 
Mountains, on the western side of Africa. The general conclu- 
sion, from the ex»iminatioa of the collection, appeared to be that 
South African plants had migrated nortli of the equator to a 
greater extent than European types ^nd south of it. — Atkeneeum. 


INNER LIFE OF PLANTS. 

Prof. J. B. Sanherson, M.D., has given to theKoyal Society 
an accoflirr of his recent discovoiy roapecting the electrical phe- 
nomena which accompany the irritotion of certain leaves. It is 
a well-established fact that electric currents occur in animal 
muscle, but it has not hitherto been demonstrated that a similar 
principle pervades the veg(?tablo world. The doctrine of pro- 
toplasm and the fundamental agreement as to the cause of con- 
tractidn in all living substtinees are much aftocted 1>y this new 
discovery, and it is not at all unlikely that the contracted sub- 
stance both in muscle aqd in vegetable tissue may be proved to 
be protoplasm. Anyhow, it throws considerable light upon the 
nature of contractile substances in general. Professor Sanderson 
was led to investigate in this direction from a conversation he 
had with Mr. Darwin ; his experiments are simple, and can be 
easily repeated and verified. (See the experiments described at 
pp. 180-41, J^seirical Science,) 


TREE VILLAGE AT ISABEL ISLAND. 

Aicong the papers presented to Parliament, says the Times^ 
relating to the h'outh Sea Islanders, is a report by Captain C. 
H, {fimpson, of her Majesty’s ship Blancie, giving an account of 
his visit last year to the Solomons and other groups of islands 
in the Pacifte Ocean. While at Isabel Island, Captain Simpson, 
with a party of officers, went a short distance inland to visit one 
of the remarkable tree villages pecnliar, he believes, to 
island. He found the village biult on the summit of a rockj 
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mountain rising alrooRt j^rpendicular to a height of 800 ft The 
party ascended by a native path from the interior, and found 
the extreme summit a mass of enormous rocks standing up like 
a castle, among which grow the gigantic trees in the branches 
of prl^ch the houses of the natives are built. The stems df these 
trees lie perfectly straight and smooth, without a branch, to a' 
height varying from 60 fb. to 160 fL In the one Captain 
Simpson»<' ascended the house was just 80 ft. from the ground ; 
one close to it was about 1-20 ft 'The only means of approach 
to these ho^sM is hy a ladder made of a creeper, suspended from 
a post withik the house, and which, of course, can l>e hauled up 
at will. The houses are most ingeniously built, and are very 
firm and jitrong. Each house will contain from ten to twelve 
nativos\and an ample store of stones is kept, which they throw 
b^th with slings and with the hand with great force and pre- 
cision.) At the foot of each of these trees is another hnt, in 
which the family usually ^ide, the tree-house being only 
retorted to at *night and during time of expected df^er. In 
fac#, however, they are never safe from surprise, notwitHistanding 
all their precautions, as the great object in life among the people 
is to get each other’s heads. 

CEAimiiS IK C01X1URIKO MiATTHK OP IXAVE8 AND FTiOWBRS. 

Mr. II. C. Horby lias explained to the Naturalists’ Club of 
Sbefftold some investigations upon which he is no^ engaged. 
He stated that he had studied the changes that had ocoiirred in 
the Colouring Matter of Leaves and ilowers during their de- 
velopment from a nulimontary to a perfect state, and the con- 
nexion between them and the action of light, and had found that 
there was, apparently, a most remarkable correlation. When 
more and more developed under the influence of light, coloured 
compounds wert^ fonna more and more easily decomposed by the 
action of light and air, when they were no longer parts of living 
plants, but dissolveil out from them. There was thus, appa^ 
rently, some condition in living plants which actually revere 
these re-actions. « Ho had also found that in the more rudimen- 
tary state of the leaves of the highest classes, the colouring 
matters corre8pon<lud with those found in lower classes, and in 
the case of the petals of flowers their more rudimentaxy condi- 
tion often corresponded with some other variety, which thus 
appeared as If due to a naturally arrested devriopment of a par- 
ticular kind. This principle would, perhaps, servo to explain 
the greater prevalence of flowers of particular cdloorsin tropical, 
or colder regions, and at difibrent elevations. Mr. Sorby is 
about to extend his inquiries, to determine (what he at present 
olily infers from the indications of his previous experiments) 
whiter light, with a relatively greater amount of the blue rays, 
might not be relatively more fevourable to theciyptogamia than 
to the flowering j^ts.— 
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Bohagb is very abundant in the South of EnropOf the Levant, 
and naiddile Asia. In the neighbourhood of Aleppo it grows so 
abundantly as to be quite a feature in the landscape ; and, w^t 
renders it the more noticeable, the flowers there are larw and 
more intense in colour than with us. Its name is said to be 
taken from cor (heart) and ago (to afiect) — an earned of its 
cordial qualities — and some here advocate that we shoidd spell 
it *Gorago.* It is indigenous to England ; its favourite localities 
are hillsides and waste places amongst rubbish. If^tlte reader is 
gmn^ to the seaside next autumn, and should choose Southsea, 
let him one fine afternoon take the train to Cosliam, ^^Ik up 
Portsdown Hill, and he may return home rich with borage for 
his cider-cup and copas. In the ^ys of good Queen Bess both 
the loaves and flowers were eaten in salad, and the l^orag^, with 
other herbs, was gathered for store, as well as for present use; 
the dried plant receiveil its meed of praise, for it kept * seeming 
and savour all the winter lung.’ I am told the young leates 
form no bad substitute for spinach. ^Somo old-fashioned people 
still use it with honey as a gargle ; anu in France it is occasionally 
given for rlieumatism and skin diseases, with what suc^coss the 
writer knoweth not, and^ a green colour is made from the 
flowers. The leaves contain a considerable quantity of nitre, 
which ms^abe proved by holding a bit of the dried plant in a 
flame. The burning will be am>mpaniod by slight coruscation 
and detonation; hence the cooling properties of the ]>lant. I will 
hasard an opinion that this is the secret of its curative effects in 
sore throat, &c. The root is employed in making rouge ; the 
(issues of the plant contain gum, and may be used as a demulcent. 
Borage you see is, or might be, a very useful *weed/ good for 
somethii^ else than cidcr-ctip. To those who w'ish to Canaanise 
their * foii^,^o8 ’ w'e strongly recommend borage. The bees are 
particularly loqd of it; around its blue blossom they love to 
congregate, and if they do not find it at home, are apt to wander 
in search thereof far and wide — many, alas ! never to return ; or 
if they do reach their quarters, die from fatigue on the veiy 
threshold'of their hives. So all ye apiarians cultivate borage. 
With regard to its culture, that is not very difficult: the seeds 
diould be sown nine inches apart, and the sowing may be in 
Spring or August . — The Field. 


exovBs. 

This spice, above all others, if now attractii^ the greatest 
attention, and, tie is usually the case, when prices of a corn-** 
modity are advancing, speculators are taking the lead in pnr- 
diasing all that sanguine holders can be induced to offer. Tnm 
haa within the Ifst year or two been a great rise in the value of 
this axti^, and another material advance has recently oceuned. 
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Increasing* scarcity is said to be the cause of so oztraordinary a 
movement, and it is feared that the statement is too well grounded 
for any attempt at refutation, either by figures or argument. 
Time was when the Dutch coloniste in the East Indies, to pro* 
toct the selfish interests of their commercial classes who traded 
between Holland and Data via, and to acquire a grand monopoly 
of tile trmle in cloves, have been known to burn and destroy tlie 
cro])8 in adjacent countries, saving only their own ; but all such 
wretched barliarism has long since died out, and we have now 
to contend with disasters that are beyond human power to pre- 
vent. A hurricane in its fury will often lay waste and sweep 
away entire ciMps, which will take years to renew in the ordi- 
nary coiirso of things ; and while they are being replaced serious 
losses and inconvenionct'S have to be borne by both speculators 
and consumers. Something of this sort is at present being ex- 
perienced, and is traceable to the violent cyclone or hurricano 
that swo})t over Zanzibar in April 1872, which has been till now 
producing a marked ofifoct on the selling price of cloves. The 
average crop in favourable seasons is very large, and, after 
sufficing for the wants ofclho surrounding countiy, there has 
generally been a liberal surplus remaining over for exportation 
to foreign parts, Europe taking by far the largest proportion. 
As the clove ])Iant rt.'quircs seversil years to nuiture, and the 
oxcoHsive stocks of crops previous to 1872 have been considerably 
worked down, the almost tutil failure of the supply Th that year 
is at length making itself severely felt, and hence it is that the 
market here has become so extremely buoyant. — Grocer, 


GIGANTIC FUNGUS FROM THB BANK OF RNGLAND. 

Mr. Alfred 8mke, M.11.C.S., found a huge fiingus growing 
parasitically iqx)ii the pitch-pine joists of the Bank of England, 
in Threadiieodlo Street. The entire growth was so large that 
when packed in a box for transit it was as much as two strong 
men could carry. The largest piece was no loss than 6ft. Sin. 
in circumforenco, 7in. thick, and weighed 32 lb., growing upon 
a piece of joist weighing 6ilb. When wo first sjiw the box our 
thoughts wandered from “ bullinrd,” to “ bullion ” and we were 
in hop.^s of a “ Batsch” of Agaricus “ aureus but the fungus 
turned out to bo Polyporus axinosus, Fr., a plant peculiar to the 
Coniforae, and perhaps not uncommon in similar situations 
beneath floors, &c., as we have already recorded it from the 
coal mines of Wales. The mj^xolium had completely destroyed 
the wood of Uio pitch-pine joists, and in the decayed parts we 
found an abundant crop of young cockroaches, spiders, and 
mites. The fungus was shown at the Fungus Exhibition 
of the Royal Horticultural Society on the Ist of October.— 
Gardener^ Chronicle* 
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BEBT'BOOT SUOAB. 

The mAnufactiire of Bcot-root siigar artificially by M. Jouglet 
is exciting much interest in France. The chemical process by 
which this is effecttKf is described as comparatively simple and 
very economical. The now sugar can be, it is said, produced 
at five francs per 100 kilogrammes; and M. Joiiglet has sold 
his invention to a company, who intend to work it commer- 
cially. _____ 


EUCAnTPTUB. 

Dr. P. MAR^shas contributed a paper to the Bulletin Menevd 
on the acclimatisation of various sorts of Eucalyptus in Algeria, 
The results of the (‘xporimonts to produce different coloured silks 
go to show that silk-worms fed on cherry-leaf proiluco a bright 
chromo-yellow-coloured silk, those on pear-loaves a darker siiade 
of the same colour, those on apple-leaves a nearly white silk, but 
coarser than tliat of the silk-worms fed on mulberry-leaves. 

MUSHROOM POISONIHG. 

Some useful advice on the subject of Mushrooms was given 
by Mr. Justice Denman in the Ccitral Criminal Court, on the 
occasion of the GratulJury throwing out a bill of indictment 
against a*^Tdener who was charged with murdering a fellow- 
servant by giving her Poi.sonous Mushrooms to eat. ,^lthough 
there was no reason to suppose that the prisoner had any felo- 
nious intention in giving the deceased the mushrooms, yet three 
persons were dangerously {)oi8oiied by them, and one "of them 
actually died ; the fungi being so much like mushrooms that 
even a skilled witness saw nothing in them to di.stinguish them 
from those articles of food. Mr. Justice Denman thought it 
WiMS desirable that these facts should be thoroughly well published 
and known. It appejired that mushrooms growing Under trees 
were dangerous, because, as he (Mr. Justice Denman) supposed, 
they were fed on decayed roots which wore, perhaps, taintetl 
witii poison. “ That being so,” added the J udge, “ let everybody 
bew'aro of eating mushrooms which grow under trees.” So many 
persons have from time to time come to an untimely end through 
eating poisonous fungi bearinga dose resemblance to mushrooms 
that perhaps the most prudent course would be for those who 
are unwilling to risk their lives to absUiin from CMi^ng mush- 
rooms altogether. In the meantime, however, as there are many 
people who infinitely prefer the chance of a painful death to the 
certtiin anguish of denying thomsolvcs any luxury on which they 
set their hearts, *'it may, perhaps, bo as well to (uiU attention to 
the following tabulation by Professor Bentley of the general 
characters by which the edible and poisonous species of fun^ 
may. as a rule (but not an unerring one), be distinguished. 
Edible mushrooms : — 1, Grow solitary, in dry airy plaices ; 2, are 
m2 
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generally white or brownish ; 3, have a 'compact brittle flesh ; 
4, do not change colour when cut, by the action of the air ; 5, 
juice watery ; 6, (xlour agreeable ; 7, taste not bitter, acrid, salt, 
or astringent. Poisonous mushrooms : — Grow in clusters, in 
woods, and dark damp places ; 2, usually with bright colours ; 
3, flesh tough, soft, and watery ; 4, acquire a brown, green, 
or blue tint when cut and exxmsed to the air; 5, juice often 
milky ; 6, odour Cfimmonly powerful and disagreeable ; 7, having 
an acrid astringent, acid, salt, or bitter taste. It is best to 
avoid all fungi which have arrived at their full development or 
show any signs of change ; and by soaking doubtful fungi cut 
in slices for about an hour in vinegar and afterwards washing 
them in lioiling water, they may, it is stated, be rendered harm- 
less. — VaU, Mail Gazette. 


Tfra POTATO mSEASS. 

Messrs. Charles Whitehead, John Algernon Clarke, Wil- 
liam Carruthers, and IF. M. .Tonkins, the judges appointed by 
the Rr)yal Agricultural S<xAity t«j examine the essays competing 
for the 100^. prize offered by Lonl Cathcart for the best essay 
on “ The Potato Disesiso and its Prevention," presented their 
Boport at a late meeting of the Society’s Council. Among 94 
essays, not one has been found worthy of an awanl ; in fact, had 
aiiylKxlv really succoeiled in combating the disea'ftoj'iio would 
probably Jiavo done bettor with his discovery than by describing 
the modm operaridi for 1 00/. The causes most frequently set forth 
in the manuscripts wore <legoiiemtion of the tuber, fUngus on 
the tuber, superabundant moisture and wet weather, Pcronosjicra 
infeatans attacking the leaves and stems of the plant, electrical 
action, and unlmdtliy condition of the plant, induced by the use 
of certain inauuros. The priucipjd remedies recoinmondoil wore 
the cultivation of now varieties, use of iliseaso-proof sorts, em- 
ployment of lightning-conductors, application of lime }is a 
manure, avoidance of speciflod manures, steeping or kiln-drying 
the tuber before planting, dressing the haulm with sulphur, 
chlorine, &c., cutting off the tops on the first .appearance of 
disease, growing tliu potatoes in small clumps or hillocks, land- 
ing down the haulm so as not to drip over the roots, and tying 
up the liaulm to stakes, or cultivating sorts having erect stalks. 
Evidence in some essays contradicted in nearly all cases allegetl 
results stated in others. The juiiges have recommended ^e 
society to grant a handsome sum of money for the purpose of 
inducing sonfe competent niycologist to undortsiko an investi- 
gntion of the life-history ot the potato fungus {Peronoaper^ 
i^featana) in the interval between the injury to the potato plant 
and the reappearance of the fungus in the following yeox. Also 
that valuable prizes should bo offered for the best disease-proof 
early and late potatoes, the awards to be made after testing the 
competing sorts and their produce during three seasons. — Thna^ 
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VINTAOB OF 1873. 

The grft.p6 harvest in Franco promised to be unusually fine 
last year. How large a share the vineyards take in the pi^uce 
of the country, and to what an extent Uiey form the wealth of 
all classes, wo may judge from the fiict that there are 2,300,000 
vineyard propriotors in tlie iiepublic. In all the sunny land of 
France there are only 11 Departments which do not grow the 
vine; 20 cultivate the grape for home consumption, an<l 58 for 
export. Most of tlie fruit is intendcHl for the wine presses ; but 
the best dessert grapes also come from Franco. The famous 
Chasselns of Fontsiiiicbleau are grown in the two little townships 
of Thoraery and Champagne, both in the neighbourhood of Fon- 
bnnebleau. The vineyards there prculuce an annual crop of 
about 2,000,000 ll)S., of w'hich the capibil cousumes about 
800,000 kilogrammes ; while tlie rest is export(xl to Kngland, 
Austria, and even Kussia. The trade in grapes, foreign and 
home grown, amounts in value to several million francs a year. 
This, of course, does not include grapes used for wine. — Globe, 


ST. michaka’s oranges. 

Thr Hritish Consul at St. IWichaors has sent to the Foreign 
OflRco, irc'\drfccnt llojxjrt, an account of the value of the fruit 
trade of that island with Groat Britain, year by year, from tlio 
year 17-17, w’hen it coinmencwl, down to 1872. The first exjiort 
of oranges thence to tlii.s country is recorded in 1751, when 3J 
boxes, at 900 rcis |H:r box, amounting in all liltle mure than 
3 milreis, were sent. The trade grew ami multiplieil, and 120 
years afterwards, in 1871, the export comprised 264,925 lioxes, 
at 1,610 rcis per box, or 42(^932 milreis in all. In 1872 the 
Consul's returns show tlnit there were 256,451 l>oxcs of oranges 
oxportwl from St. Michael’s ; their value wa.s 80,705/., and the 
export duty produced 699/. I*ine-aiiples and bananas are al.so cul- 
tivated. Our own Custom-house returns state that in 1872 wo 
received from the Azores oranges and lemons of the val ue of 
329,342/. But tliough Great Bribiin absorl^s almo.st the wliole 
of the foreign trade of the Azores, and imposes no duty upon the 
import of their fruit, these islands treat us with scant courtesy; 
for whibst Fmnce and Prussia are allowed an invidious exception 
in favour of their merchandise, an ailditional ad valorem duty is 
imposed upon British wares exclusively. Owing to this heavy 
duty French goods, w'hich are fiivoured, are to bo purchased at 
lower rates. The Consul has tc» state that tourists should be 
advised to visit 8t. Michael’s in July an<l August only. The 
climate has been described as a nine months’ rainy spring, and 
as a winter station St. Michael’s is, as compared with Aladeira, 
deficient in the comforts of life, and has not an enviablet.cHmate. 
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EFFECTS OF FOO OPOK PLANTS. 

The fog of the winter of 1873 left the vegetable world less 
distinctly and less hurtfully than on the higher organisms, but 
sufficient to be recognised beyOnd the possibility of mistiike. In 
some cases the effect of the fog was at once evident, in others it 
was slowly manifested, and only now are we enabled fully to 
determine the nature of the mischief wrought in the case of 
several families of plants that are in a compiratively dormant 
stfito at this sonson. The most striking and the most rapid 
olTect of the fog was seen in the orchid house. Scarcely had 
the darkness cleared away than the orchids, which were finely 
in flower before the fog came, were found to be flowerless, flabby, 
and deficient of healthy greenness in their leave8^. As for tho 
flowers, they wore on the floor, and in many instances so far 
mildewed and soiled as not to be worth picking up. When a few 
days had elapsed, tho camellias, which had been densely covered 
with swelling buds, began to shake them off, and iu large 
houses tho old trees sIkmI their buds so that they fell like a 
shower of green liailstr)nes. ^ h'ortunately, camellias were gene- 
rally in gorsl case when the fog cjuno, and it has not completely 
stripped them. Since the hriglit, clear frost set in, the pela- 
goniums have been behaving badly, the more delicate variegated- 
loavod varieties having cjist their full-grf)wn lesives profusely ; 
*• just as they do jit any 8(*asou of the yoiir if they tak»*-\K)ld sud- 
denly. The viiuilent nature of tho fog was soon declared by 
the sbito of tho glass »)f plant houses ; for when it cleared away 
tho light was perceptibly dimmed by a greasy deptisit which ram 
refusojl to cleanse away, a?ul theref»m» the unusual practice of 
scrubbing and rubbing tho outside of tho glass was rosortwl to 
in many well-kept gardens. Tho hollies appear to bo indifferent 
to fog, for tlicy still look <lelightfully bright, and liavu not cast 
their berries. Ihit the thorns and wild roses felt it, and the 
great crop of coral berries they cjirriod lies for tho most part on 
tho ground beneath them. The pyracanthas are scarcely tho 
W'orse for it, and their glorious berries will make amends to tho 
thrushes for the scattering of tho hips and haws. — Gardeners* 
Magazine, ____ 


A DISEASB-DESTSOTINO TBEB. 

M. Gimbert, who has long lioon engaged in collecting evi- 
dence concerning tJie Australian tree “Eucalyptus globulus,” 
tho growth of which is surprisingly rapid, atbiining besides 
gigantic dimensions, has addresstnl an interesting communication 
to the Academy of Sciences. "’This plant, it now appears, pos- 
sesses an ('xtraordinniy’ power of tlostroyiug miasmatic influence 
in fever-stricken districts. It lias the singular property of 
absorbing ten times its weight of water from the soil, and. of 
emitting antiseptic camphorons effluvia. When sown in marshy 
ground it will dry it up in a very short time. The English 
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wero the first to try it at the Cape, and within two or throe 
years they completely changed the climatic condition of the 
unhealthy parts of the colony. A few years later its plantation 
was undertiiken on a largo scale in various parts of Algeria. 
At Pardock, 20 miles from Algiens, a farm situated on the banks 
of the llamyze was noted fur its extremely pestilential air. In 
the Spring of 1867 al>out 1,300 of the eu&ilyptus were planted 
there. In July of the same year — the time -when tlie fever 
season used to set in — not a single case occurred, yet tlie trees 
were not more than nine feet high. Since then complete im- 
munity from fever has been nmintiiinod. In the neighbourhood 
of Constontine tlie fiirm of Ben Maehydlin was equally in bad 
repute. It was covered with marshes both in winter and sum- 
mer. In five years the whole ground was dried up by 14,000 of 
these trees, and farmers and children enjoy excellent health. 
At the factory of the Guo ilo Constantine, in tliree years a plan- 
tation of eucalyptus has transformed twelve acres of marshy soil 
into a magnificent park, whence fever has completely disiippearod. 
In the island of Cuba this <and all other paludal diseases are fiist 
disappearing from all the unheal^iy districts where this tree 
has been introduced. A station-house at one of the ends of a 
railw’ay viaduct in the Bepirtment of the Var was so pestilential 
that the officials could not be kept there longer than a year. 
Forty of these trees were planted, and it is now as lioaltliy as 
any othv>-*^lace on the line. Wo have no information us to 
whether this beneficent tree will grow in other but hot climates. 
Wo hope tliat experiments will be made to determine this point. 
It would be a good tiling to introduce it on tlie West Coast of 
Africa . — Homeward Mail. 


THE BLUE GUM TREK. 

Mb. J. Hrert Kookrs writes \x> us from Green Hedges, 
Fast Grinstcad, Sussex : — “ As many somewhat vague state- 
ments respecting the hardiness of the blue Gum Tree and its 
iniluence over malarious diseases have lately appeared, the 
following facts may be considered worthy of being made known. 
I have at present growing in front of the cottage in w'hich I 
reside, close to, but not nailed to, the w'est w'all, several blue 
gum trees. No. 1, planted in the Spring of 1871, has survived 
tw'o winters without protection ; at 6 ft. from the ground it has 
a circumference of 7 m. Its height at present is only 13 ft., the 
upper {portion having lieen tom off by wind. No. 2. planted in 
the Spring of 1872, has survived one winter, also without pro- 
tection of any kind. Its circumfuronce, at 6 ft. from the ground, 
is in., and its height 18ft. No. 3, planted in the Siiring of 
last year, has atfciined a height of 14.1 ft. All these trees, and 
several smaller specimens of the same, and nearly allied species, 
are at tliis present time in perfect health and vigour, and are 
quite uninjured by frost. That tills tree is capable of resisting 
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the cold of ordinazy winters in sheltered situations of the south 
of England cannot be doubted, even when planted, as my speci* 
mens are, on a retentive clay. As regards it^ influence over 
diseases arising from malaria, 1 may mention that since the 
winter of 1850-51, when I had a very sevefe attack of malaria 
fever in Romo, I have been liable, especially in the autumn, to 
irregular anguish 83 miptom 8 , but since my gum-trees have grown 
sufficiently till to beat against the casement of my bed-room 
windows, I have not had any return of my very disagreeable 
senaations. A soliti^ &i8o like this is, of course, open to various 
explanations and objections ; but the fact remains.” 


THB BOSE CHOP. 

Vice-Consul Dupuis reports that the Rose harvest of 1873 
in the villages of Adrianople has on the whole been renumera- 
tive to cultivators, and the crop is said to yield about 500,000 
miscals, or about 93,750 ounces of ott) or attar of rose, and is 
valued at al)out 70,000/.; but, owing to the moist weather, 
distillation was profuse, ant} the product is consequently less 
strong than in 1872. According to the degree of dryness of the 
sejisou it bikes from 8 to 9 okes (23 to 24 II >.) to 14 to 16 okes 
(38 to 441b.) of the blossoms to produce one miscal of oil ; and 
the price ranges, according to quality, from 14 to 18 piastres 
* the miscal, or from 13 j». \d. to 16 j. likl. per oulied: The 
mode adopted for testing the purity of the different qualities of 
these oils is to put the essence into flasks, which are afterwards 
immersed in water at a tonipor»iture of 03 to 68 dog. Fahrenheit; 
if the quality, bo gooil, it will freeze, and this oil is preferred to 
all others as being of the purest kind. Some inferior oils will 
not freeze oven at 62 deg. The oils from various soils differ 
grojitly in quality, and manufacturers frequently adulterate the 
oils by an admixture of a substance produced by thorn from 
certain kinds of grasses. Otto of rose is mostly exported from 
Adriuno])lo to Germany; buyers from that country annually 
resort to Adrianople, and make purchases to the amount of about 
62,000 ounces, the remainder tkiding ready markets in Constan- 
tinople and the East. 


OZONB IN FORESTS. 

M. Erermayer has heon examining the influence of forests 
on the ozoue-contoiits of the air ; he states there is more ozone 
in and m^ar forests than in the open, but among the denser 
branches there is somewhat less than in the open closely border- 
ing the forest, and in the tops of tlie trees there is more than in 
the lower parts. 
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FBOGBRSS OF OBOLOGT. 

Pbopessob John Phillips, F.R.S., President of the Geo- 
logical Sei’tion of the British Association, in his address, remarks 
“that the natural sciences in general, and geology in particular, 
have derived from the British Association some, at least, of the 
advantages so holilly claimed at its origin. Some impeiliments 
have been removed from their path, and the results of these 
discoveries are written in the prosperous nnuals of our native 
country. 

“ Turning from topics which involve industrial interests to 
other lines of geological research, we remark how firmly, since 
1831, tlio great facts of rock-stratification, succession of life, 
earth-movement, and changes of (Suiinic areas, have been es- 
tablished and reduced to laws — laws, indeed, of phenomena 
at present, but gradually acquiring the character of laws of 
causation. 

“Among the important discoveries by wldch our knowledge 
of the esKfl’s strticture and history has been greatly eu In rged 
i;iithin forty years, place must bo given to the results of tho 
lal)Oursof Sotlgwick ami Murchison, who esUiblishodthe Canibro- 
Silurian systems, and thus pi'iiotratcd int^) ancient tirae-rclics 
very far townrd tho sluulowy limit of pahcontologicfil research. 
Stiinulateil by this .succe.Hs, the early .strntii of the globe have 
been explored with unremitting industry in every corner of the 
earth ; ami thus tho classification and the nomenclature which were 
suggested in Wales and Cuml»erlaml are found to be applicable 
in liussiu and India, America ami Australia, so as to servo as 
a basis for the general scale of geological time, founded on 
orgfinic remains of the successive ages. 

“ This grojit principle, tho gift of William Smith, is also em- 
ployeil with success in a fuller study of the ilopusits which sfc-ind 
• among the latest in our history arid involve a vast variety of 
phenomena, touching a long succession of life on the land, 
changes of depth in tlie sea, and alterations of climate. Among 
these evi<lences of physical revolution, wldch, if niwlern ns 
geological events, are very ancient if estimated in centuries, the 
earliest monuments of men find place— not buildings, not in- 
habited caves , or dwellings in <Sy earth-pits, not pottery or 
fabricated metal, but mere stones shaped in rude fasliion to 
constitute apparently the one tool and one weapon witl) which, 
according to Prestwich, and Evans, and Lubbock, the pmr 
inhabitant of northern climes had to sustain and defend his life. 
“ Nothing in my day has had such a decided influence on the 
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public mind in favour of geological research, nothing has so 
clearly brought out the purpose and scope of our science, as 
these two great lines of inquiry, one directed to the beginning, 
the other to the end of the accessible scale of earthly time ; for- 
thus has it been made clear that our purpose can be nothing less 
than to discover the history of Uie land, sea, and air, and the 
long sequence of life, and to marshal the results in a settled 
chronology* — not, indeed, a scale of years to be measured by the 
rotations or revolutions of planets, but a series of ages slowly 
succeeding one another through an immensity of time. 

“ There is no question of the truth of this history. The facts 
observed are found in variable combinations from time to time, 
and the interpretations of these facts are modified in different 
directions ; but tiio facts are all natural phenomena, and the in- 
terpretations arc all derived from the real laws of these pheno- 
mena — some certified by imithematical and mechanical re- 
seare.h. others baseil on chomic:].! discovery, others due to the 
scalpel of the anatomist, or the microscopic scrutiny of the 
Itoiaiiist. The grandest of early geological phenomena have 
their representatives, howefor feeble, in the chnugos which are 
now happening arouml us ; tlie forms of ancient life most 
surprising by tiieir magnitude or singular adii]>bitions can be 
explained by analogous though often rare and abnormal produc- 
tions of to-ilay. Jliology is the contemporary index of paleon- 
tology, just as tlie events of the nineteenth centUty furnish 
ex))lanationH of the course of human history in the older 
times. ... 

“ During tlie long course of geological time the climates of the 
earth have cliniiged. In many regions evidence of such change 
is furnished by the forms of coiiteniiM)rary life. Warm climates 
have luul their intluenco on the laud, and favoured the growth 
of abundant vegetations ns far nt>rth as witliiu the arctic circle; 
the soji has nourished roof-making conils in nortlioru Europe 
during Pjila>ozoic and Mesozoic ages ; crocodiles and turtles were 
swimming round the coasts of Britain, among islands clothed 
with Zumiie uinl haiintuil by marsupial quadrupeds. How have 
wo lost tliis primieval warmth ? Docs the earth contribute loss 
heat from its interior stores? docs the atmosphere obstruct more 
of the solar rays or pcTiiiit mort) free radiation from the land and 
sen? lias the sun lost through immensity of time a sensible 
portion of its beneficont influence? or, finally, is it only a ques- 
tion of the elevation of mountiiins, the oceanic currents, and the 
distribution of land and sea ? 

** Tlie ]irol.iIems thus suggested are not of onsy solution, though 
in each branch of the subject*some real progress is made. The 
glolio is slowly changing its dimensions by cooling ; thus in- 
equalities and movements of magnitude have arisen and are still 
in progress on its surface. The effect of internal pressure, when 
not rc'sulting in ma.s8-moTement. is expressed in the molecular 
action of boat which Mullet appUes to the theory of volcanoes. 
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Tlie sun has no recuperative auxiliary known to Thomson for 
replacing h:s decaying radiation ; the earth, under his influence, 
as was shown by Herschd and Adhomar, is subject to periods 
of greater and less warmth, alternately in the two hemispheres 
and generally over the whole surface ; and Anally, as Hopkins 
has sliown, by change of local physical conditions the climate of 
northern zones might bo greatly cooled in some regions and 
greatly warmed in others. 

** One is almost frozen to silence in presence of the vast sheets 
of ice which some of my friends (followers of Agassiz) believe 
themselves to have traced over the mountains and vales of a gruiit 
part of the United Kingdom, as well as over the kindred regions 
of Scanilinavia. One shudders at the thought of the innumerable 
icebergs with tlicir loads of rock, which floateil in the once 
deeper North Sea, and aljove the liills of the thriie Hidings of 
Yorkshire, and lifted countless blocks of Silurian stone from 
lower levels, to rest on tlio precipitous limestones round the 
sources of the Kibble. . 

“ Those wlio with Professor Eamsay adopt the glacial hy^- 
thesis in its full extent, and are fai)|iliar W'ith the ilescent of ice 
in Alpine valleys, where it grinds and polishes the lianlest rocks, 
and winds like a slow river round projecting cliffs, are easily 
conducted to the further thought that such valleys have been 
excavated by such ico-rnbbers, and that oven gr«»at laktjs on the 
course of the rivers have been dug out by ancient glaciers which 
once extendt^d far beyond their actual limits. That they did so 
extend is in seveml instances well nscortained and proved ; that 
they did in the planner suggested plough out the valleys and 
lakes is a pre jition which cfinnot be accepted until wo possess 
more knowdedgo than has yet been atUiinod regarding the re- 
sistance offered by ic(^ to a cruslung force, its tensible strength, 
the measure of its rcsistincc to shearing, and other data required 
for a just estimate of the problem. At present it would a]>p(uir 
that under a column of his ow’ii substance l,000fl. high, ice 
would not retain its solidity; if so, it could not propagate a 
greater pressure in any direction.- This question of the excava- 
ting eflect of glaciers is distinctly a mechanical problem, requir- 
ing a knowledge of certain data ; and till these are supplied, 
calculations and conjectures aro equally vain. 

“ A di.stinguishing feature of modern geology is the greatest 
development of the doctrine that the earth contains in its burial- 
vaults, in chronological order, forms of life characteristic of the 
several successive, periods when stmtiflod rocks were deposited in 
the aea. This idea has been so thoroughly worked upon in all 
countries, that we are warranted* to ):;elievo in something like 
one universal order of appearance in time, not only of large groups 
but even of many genera and species. The Trilobitic ages, the 
Ammonitic, Megalosaurian, and Palmotherian periods, are 
familiar to every geologist. What closed the career of the 
TOVeral races of plants and animals on the land and in the sea, 
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is a question easily answered for particular parts of the earth*8 
surra^ by reference to “ physical change for this is a main 
cause of the presence or absence, and in general of the unequal 
distribution of life. But what brought the succession of dif- 
ferent races in something like a constant order, not in one tract 
only, but’one may say generally in oceanic areas, over a large 
portion* of the globe ? ^ 

“Life unfolds itself in every living "thing, from an obscure, 
often undistinguishable cell germ, in which resides a potential of 
both physical and organic change — a change wliich, whether 
continual or interrupted, gradual or critical, culminates in the 
proiluction of similar germs, capalde under favourable con- 
ditions of assuming the energy of life. 

“ How true to tlieir prototypes are all the forms with which 
we arc familiar, how correctly they follow the family pattern 
for centuries, and even thousands of years, is known to all 
'students of ancient art and explorers of ancient catacombs. But 
much more than this'is known. Very small differences sepiirate 
tlio elephant of India from the mammoth of Yorkshire, tho 
Wahlhnwia of the AustrjiliiCa shore from tho Terehrahda of the 
Cotswold oolite, the dragon-fly of our rivers from tho Lihellula 
of tho Lias, and oven tlie Wiynchmull^ and Linguloi of tho 
modern sea from tho old species which swarm in tlio Palaeozoic 
^ rocks. 

“ But concurrently with this appnrent perpetuity of similar 
forms and ways of life, another general idea comes into notice. 
No two plants are more than .alike ; no two men have more than 
the family rcsomblaiico ; tlie offspring is not in all respects an 
exact copy of the parent. A general referenec to some earlier 
typo, accompanied by special diversity in every case (“ descent 
■with modifleution ” ), is recognised in tho case of every living 
being. 

“ Similitude, not identity, is the effect of natural agencies in 
tho continuation of life-forms, the small differences from identity 
being due to limited physical conditions, in harmony with the 
general law that organic strueturo.s are adapted to the exigencies 
of being. Moreover, tho structures are adaptable to new con- 
ditions; if the conditions change, the structure changes also, 
but. not suddenly ; the plant or animal may survive in presence 
of slowly altered circumstances, but must perisli -under critical 
inversions. These adaptations, so necessary to the preservatiou 
of a race, are they restricted within narrow limits ? or is it possi- 
ble that in course of long-onduring time, step by step and grain 
by grain, one form of life can bo changed and has been changed 
to another, and adapted to fulhl quite different functions ? Is it 
tlius tliat the innnmorablo forms of plants and animals have 
been * developed ’ in the coarse of ages upon ages from a few 
original types ? 

This question of development might be safely left to the 
prudent researches of Physiology and Anatomy, were it not th^ 
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case that palseontology furnishes a vast range of eridenceon the 
real succession in time of or^nic structures, which on the whole 
indicate more and more variety and adaptation, and in certain 
aspects a growing advance in the energies of life. Thus at first 
only invertebrate anhnals appear in the catalogues of the inhabi- 
tants of the sea, then fishes are added, and reptiles and the 
higher vertebrata succeed ; man comes at last, to contemplate 
and in some degree to govern the whole. 

** The various hypotlietical threads by which many good natu- 
ralists hope to unite the countless farrts of biological change into 
an harmonious system have culminated in Darwinism, which 
takes for its basis the facts already stated, and proposes to 
explain the analogies of organic structure by reference to a 
common origin, iitkI their differences to small, mostly congenital, 
modifications which are integrated in particular directions by 
external 'physical conditions, involving a ‘struggle for exis- 
tence.’ Geology is interested in the question of development, 
and in the particular exposition of it by the great naturalist 
whoso name it bears, because it alone possesses the history of 
the development in time^ and it is ^ inconceivably long periods 
of time, and to the accumulated effect of small but almost 
infinitely numerous changes in certain directions, that the full 
effect of the transformations is attributed. 

“ For us, therefore, at present it is to collect with fidelity the 
evidence \Miich our researches must certainly yield, to trace, the 
relation of forms to time generally and physical conditions 
locally, to <leterriiino the life-pcriotls of species, genera, and 
families in different regions, tt» consi<ler the cases of temi)or}iry 
iuterrupLion and occasional recurrence of races, and how far 
by uniting the results obtained in different regions the alleged 
‘ imperfection of the geological record ’ can be remedied. 

“ The share which the British Association has taken in this 
groat w'ork of actujilly reconstructing the broken forms of ancient 
life, of repcopling the old land and older sea, of mentally reviv- 
ing, one may almost say, the long- forgotten past, is considerable, 
and might with advantage be increased. We ask, and wisely, 
from time to time, for the combined labour of naturalists and 
geologists in the preparation of Reports on particular classes or 
families of fossil plants and animals, their true structure and 
affinities, and their distribution in geological time and geogra- 
phical spice. Some examples of this useful work will, 1 hope, 
1)6 presented to this meeting. Thus have we obtained the aid 
of Agassiz and Owen, and have welcomed the labours of Forbes 
and Morris, and Lycett, and Huxley, of Dawkins and Rgerton, 
of Davidson, Duncan, and Wrighf, of Williamson and Carmthers 
and Woodward, and many other eminent persons, whose valuable 
results have for the most part appeared in other volumes than 
our own. 

“ Among these volumes let me in a specdal nmnn» recall to 
your attention the priceless gift to Geology which is annually 
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offered by the Falfleontograpoical Society, a gift which might 
he^me even richer than it is, if the literary and scientific part 
of’ onr community were fortunate enough to know what a 
perpetual treasure they might possess in return for a small 
annual tribute.” 


FBSHISTOBIC ARCHJEOLOGV. 

Mb. Fenoeixy has communicated to the British Association 
a memoir “ On the Flint and Chert Implements found in Kent’s 
Cavern, Torquay.” The story of Kent’s Hole has so often been 
told that we need do no more than barely refer to it. How it 
got its name nobody seems to know. As far back as 1826 its 
scientific exploration was commenced by the Rev. Mr. MacEnery, 
nn<l the work has since been carried on by numerous explorers. 
No name, however, has been more intimately identified with 
these researches than that of Pengelly. For soven-and-twenty 
years Mr. Pengelly has been more or less actively engaged m 
the work, and has of late years personally superintended the 
investigations of the Committee appointed by the British 
Association in 1864, and sf dl active in the systematic explora* 
tion of this romarkfible cavern. In studying the deposits^ in 
Kent’s Hole, a definite sequence maybe observed, and the object 
of tlio present paper was to show that the works of man detected 
in two of these deposits, occupying dilTerent horizons, varied 
considerably in their characters ; those from the lower deposit 
being much fewer in number and ruder in form than those ftom 
the upper, and therefore more recent, stratum. The principal 
implements found in the so-called “ Cfivo-earth ” are ovoid, lan- 
ceolate, or tongue-shaped, and are fashioned from fiint-fiakes. 
Associated W’ith these stone implements liavo been found several 
bonc-harpooiis, a bone-needle, a bone-pin, and a bone-awl. From 
the nethermost deposit, known as the ” breccia,” but few imple- 
ments have boon obtained, and these are of much more primitive 
typo than those of the cave-earth. They are formed from natural 
fiiut noilules, and not from artificially-formed flint-flakes. More- 
over, no bone implements have yet been found in the breccia. 
Indeed, the whole of the evidence points to the breccia as repre- 
senting a much less advanced period of civiliKition than that 
indicated by tlie overlying cave-esirth, and there seems good 
reason to believe that the two deposits were separated by an 
interval of groat duration. 


COAL AND COAL PLANTS. 

Fbofkssob W. C. Williamson has addressed to the British 
Association a Lecture on Coal and Coal Plants. After a few 
introductory observations, the Professor remarked : “ When he 
rememberoa how short was the time since Professor Huxley had 
addressed a Bradford audience on the subject of coal, he was 
somewhat appalled at his own boldness in having ventured to 
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deal vdth a similar matter at the present moment. But Inckily 
for him science did not stand still, and although so short a time 
had elapsed since Professor Huxley had delivered the lecture 
referred to, there was much now to be said on the subject which 
could not have been said then. Still, with the magnificent 
address of Professor Huxley within reach, it would not be neces- 
sary to detain the auditory long on the general theories which 
wore now so widely accepted with reference to the origin of coal. 

, Professor Phillips, in his address to the Geological Section 
on the previous morning, hiid remindid them how short a time 
it was — the period being within his own life-time — since the 
vegetable origin of coal was broadly and openly disputed. It 
would, however, l)o difficult now to find anyone at all enlight- 
ened on the subject who would venture to dispute that the origin 
of cojil was vegetable. In the same w'.iy anotlier hypothesis — 
known by the title of the drift theory — had once been very 
generally accepted. Mon who admitted the conclusion that eoiil 
hiul once been a mass of vegetable life differed as to the method 
by which that vegetable mass had found its way into its present 
position. The majority of the ol^er geologists beliiived that 
coiil had been conveyed into those positions by water — that large 
quantities of vogetjible material had been brought down gre^it 
rivers like the Mississippi or the Ganges, that these vegetable 
rafts, as they might be termed, had accuniulated in the estuaries 
and the ocean, and that when they luid become t}K)r(>ugliIy water- 
logged, they had sunk to the bottom and formed iiccumulations 
of vegetable cleme*nt8 sufficient to constitute the existing coal- 
beds. Thanks to the labours of a series of indefatigable workers 
like the late INIr. Bowman, Mr. Biuney, Sir Wm. Logan, and 
others, we now had a clefirerand much more probable coucoption 
as to what coal originally was. 

It must be understood that although the earth was popularly 
regarded as the tyj^e of everything that was sUible and im- 
movable, this was a veiy erroneous idea ; for old mother earth 
was about one of the most fickle and inconstant of all the jades 
with which men hjid to deal. She was never still. It happened 
that at the present day there wore certain regions, such as the 
volcanic regions, which wore always moving upwards, like tho 
more aspiring of the youths of Bradford, while there were others, 
such as the coral regions, which were steadily going downward, 
like those less fortunate youths who did not succeed in tho race 
of life. So it had l>een in the olden time. Tho coal beds appeared 
to have aocumulatpd in the latter class of areas — the areas of 
depression — geogniphical areas in which the earth had a ten- 
dency to sink below the level of* the ocean. Upon such areas 
mud and silt had accumulated until tho deposit thus formed had 
reached the level of the water, and then ctimo what would appear 
to have been highly necessary as a preliminary to the growth of 
the coal material, namely, a bed of blue mud. It was not known 
why that blue mud was there or whence it came, but it was aa 
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eertain.as that garden plants i^nired fayonrable soils for their 
derelopment, that -whatever its cause the blue mud was the 
soil which seemed to have been preferred by the great majority 
of the plants constituting the forests of the carboniferous era. 
In it the minute spores or seeds of the vegetables which after- 
wards became coal, germinated and struck root, until eventually 
the muddy soil became converted into a magnificent and almost 
tropical forest As the forest grew the spores fell from the trees, 
the half-dead leaves and decayed branches also dropped, and 
by-and*by the stems themselves gave way, and thus was accu- 
muliited an immense amount of veg^ible matter. This, in the 
progress of time, sank below the imtor level, and more mud 
being depr>8itod on the top of the coal, the new formation in turn 
underwent the same processos as its prodeccbsors, until at length 
a new forest was formed to share tne same fate as that which 
had gone before it. The procebs was repeated again and again, 
until at length we had an accumulation of materials, mixtures 
of the various sul)Stance8 he had spoken of, alternating with 
beils J»f coal, until we had a vortical thickness of rock varying 
from three, four, or five, tc^ as much as eight or ton thousand 
feet. 

But while theses general truths were accepted with little or 
noiH'servation, tht*re were one or two points conUiined in Prof. 
Huxley’s lecture u|)on which he would venture for a moment to 
dwell. In that Iwturo ho properly laiil strc‘*8 i.pon certain 
minute bodies that were found in the interior of coal. 

I The lecturer here pointed to a diagram representing a ver- 
tical section of coal, and ho also cxhibitctl viirious pieces of coal, 

' one of which he held in the position it r)ccupicd in the coal-l>ed, 
Anotlu'T diagram, he said, represented a quantity of black cotvly 
ma1U>r arranged in layers, and embe<iiled in this matter were 
some small Indies which had been fiattened by the pressure of 
the coal, and by the superimposed beds between the coal.J 

Prof. Huxley spoke of tboso l)odicR uraler tlie name of 
sporangia, or spore-cases. How, he (Prof. Williainsoii) had 
come to the conclu''if)n that they wore all spores of all classes — 
the larger ones called macro-spores, and the smaller ones micro- 
spores, A lurgt* niimlier of the plants, if not all, found in the coal- 
mcMiHiires belonged tothecryptogamic plants, in which was found 
no trace of seetl or flowers. The reproiluctivo l)odios that took 
the place of seed were little bud-like structures, to which tho 
name of spores wiis given. In a certain class of those plants, 
the club-mosses, for instance, were two kinds of these spores. 
Tlio sporangia of club mosses and similar plants never became 
detached from their parent stem. They burst and liberate<l 
multitudes of contained spores, which were oljects like those so 
abundant in many coals. But these spores ditl not play so im- 
portant a part in the formation of coal as Prof. Huxley sup- 
posed. On examining these objects it wab found that each of 
the little xotmded disra exhibitea thie^ ridges that radiated in a 
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triangulnr manneT from a common centre. These discs were 
originally masses of protoplasm, lodged within a mother-cell. 
By-and-hy each of these masses broke np into throe or four 
parts ; and it was found that to accommodate one another in 
the interior of their circular Camber, they mutually pressed 
one another. To illustrate the mutual compression, Prof. 
Williamson produced a turnip, which ho had cut into four parts, 
that corresponded exactly, he said, in their arrangement with 
the arrangement of the four spores in the interior of the mother 
cell. 

Then Prof. Huxley hold that coal consisted of two elements. 
Prof. Williamson, exhibiting again a piece of co-il, said the 
dirty hlaekening surf:u‘o was a thin layer of liltle fragments of 
woofly struotures, vegetable tissues of various kimls, known by 
the name of mineral charcoal. Thf«e layers of mineral charcoal 
wero exceedingly numerous. Prof. Huxley, recognising the 
abundance and significance of those little spore-lik(‘ bodies, 
thought that mineral charcoal formed only a portion, ami a 
limited portion, while the groat bulk of black cosily nuittcT was 
really a mass of carbon derivinl frow chemically jiltorfd spores, 
lie thoiuyht that on this point they would bo obliged somewhat 
to differ from Prof. Huxley. 

The bed which had be<*n most widely quoted ns containing 
most beautiful spores was found in the tlistriel of Bradford. If 
oTcrythiijg Becnyed. and Bradford was by an <‘xee<*dingly im- ‘ 
probable combination of eireuTn‘*taTiees 1o}miss out of memory, it 
would bo rememlKTi'd in scientific history as the lowility in 
which the ‘^better beil ” was found. Th^* fragment he held in 
his hand was a fragment of the better JkkI. On examining it 
for a momeiil through a magnifying glass he s;iw that it was a 
solid mass of mineral charcoal, yet the miseroseope rt^vealod in 
it no trace whatever of organic structure. TluTeforts while 
Prof. Huxley divided coal into two elements-— mineral charcoal 
and coal proper, including in the latter term altered spores — ho 
would say that coal consi‘*te<l of three elements — mineral char- 
coal. blaek coal derived from mineral cliareoal, ami sporr^s. 

This outline of the history of coal led them to the indepen- 
dent conclusion that two elements were mingle«i in coal; the 
vegetable r/ehns, or broken up fragments of the plants of the 
CJirboniferous age, were intermingled with tin* peculiar spores to 
which Professor Huxley had so properly calhtl attcution. In 
proceeding to <leal further with the plants of which coal was 
formed, tin* lecturer took occasion to acknowledge with thanks 
the loan of certain valuable specimens to illustrate bis {liscoursu 
from the Bradfortl Museum. Cfno of the^o specimens was a 
most wire and valuable specimen, which ho would Ihj glad to 
take away •with him to Owens College, if he laid the chance ; but 
he was afraid the Bradford people were too Conservative to 
stand that. 

After giving a number of botanical and other details with 

N 
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regard to the plants of which coal was formed, he said our 
knowledge of this subject resolved itself into two divisions, via. 
that of the outward forms of plants and that of their inward 
organisation. Thesd two lines of inquiry did not always run 
parallel, and the one great object^f recent 'research had been to 
make them do so. Specimens throwing light on the subject 
had been found at Arran, Burntisland, Oldham, Halifax, Autan 
in Franco, and elsewhere, and upon these a host of observers had 
been and still were working. It has long been known that most, 
if not all, the coal plants belonged to two classes, known as 
the Cryptogamia, or doworloss plants, and the gymnospermous 
oxogens, represented by the pines and firs. All recent inquiries 
added fresh strength to this conclusion. One of the most import- 
ant of tiiese groups was that of the Equiseta or horse-tails, and 
which were reprcHonto<l in the coal by the Calami tes. The long 
cylindrical stems, w'ith their transverse joints and longitudinal 
CTOOves, were shown to be casts of mud or sand, occupying the 
hollows in the piths of the living plants. Each of these {)iths 
was surrounded by a thick zone of wood, whicli again was in- 
vested by an equally thick layer of })ark. Specimens were 
shown in which, though the pith w'as only an inch in diameter, 
the wood n.nd bark coinlnned formed a cylinder 4 in. thick, 
giving a circumference of nt least 27 in. to the living stem. 
But there exist examples of the pith casts nloue, which are 
between 2 and 3 ft. in diameter. It w'as evident, therefore, he 
concluded, that the Calaniitos 1>ecam6 true forest trees, very 
different frt)m their living rejiresenbitives — the horse-tail of our 
ponds and marshes. 

After flcscribing the organisation of these plants, the Pro- 
fessor proceeded to tlescribo the Lycopods of the cojil measures 
as represonteil by the Lopidodendra, Sigillarise, and a host of 
other w'ell-kiiown plants. The living Lycopods. whether seen at 
homo or in tropical forests, are dwarf herbaceous plants, but in 
the earbonifi'rous age they lieconio lofty forest trees, 100 ft. high, 
and 10 or 12 ft. in circumference. To enable such lofty stems, 
with their dense mass of serial branches and foliage, to obtain 
nutrition, an organisation was given to them approaching more 
nearly to that of our living forest trees than to that of any 
recent cpyptoga\ms. A succession of wooily layers was added to 
the exterior of those previously existing ; so that as the pLant 
rose inl.o the air the stem l)ecamo strengthened by these succes- 
sive additions to the vascular tissue. As this process advanced 
it was accompanied by other changes, producing a large centml 
pith, and two independent vaseultir rings immediately surround- 
ing the pith, and the rolation'’of these various parts to the roots 
and leaves, ns well as to the nutrition of the plants, was pointed 
out. The fruits of these Lycopods were then examined. The 
existence of two classes of spores corresponding in functions to 
the stamens and pistils of flowering plants, was dwelt upon, and 
one of these classes (the macrospores) was ^own to be so similar 
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^ the small objects found in coal, as to leave no doubt that 
Phose objects were derived from the lepidodendroid and sigilla- 
‘^rian trees which constituted the large portion of the forest vege- 
tation. 

Certain plants known as Asterophjllites were next examined. 
The ferns were also reviewed, and shown to be as remarkable 
for the absence of exogenous growth from their stems us the 
Calamites and Lycopods were for its conspicuous presence. The 
structure of some stems supposed to represent palms was shown 
to be that of a fern, their being no true evidence that palms 
existed in that age. The plants knoum ns coniferous plants, 
allied to pines and firs, were de8cril)ed, and their peculiar fruits, 
so common at Peel, in Lancashire, were explained, and some 
plants of unknown affinities, but licautifiil organisation, were 
referred to. The physiological difTcrences between these extinct 
ferns and other plants, especially in their nuirvellous quasi- 
exogenous organisation, was pointed out ; and the lecturer con- 
cluded by showng how unvarying must have been the green hue 
of the CJirboniferous forests, owing to the entire absence from 
them of all the gjiy colours of the f^wering plants which form 
so conspicuous a feature in the modern landscape, especially in 
the temperate and colder regions. The antiquity of the mummy, 
he added, was ns nothing compared with the countless ages that 
had rolled by since these plants lived, and yet they must not 
forget that every one of those plants, living in ages so incalcu- 
lably remote, had a h.stor 5 % an indivitluality as distinct and 
definite b.s our own. They would probably be inclined to ask 
the question, When did all these things tike place? Echo 
answered. When ? 


DlSTRlnUTIOK OF COAL IN CHINA. 

The abstract just quoted was by far the most important com- 
munication, and, in fact, may bo considered as the most weighty 
contribution to physical geography, brought forward at the 
Bradford meeting. The author. Baron von Kichthofen, one of 
the distinguished foreign invited to Bradford, has devoted 

several years to the investigation of the geology, products, and 
resources of tlie interior provinces of China, and ^s traversed 
the whole countiy, with the exception of the south-w'estem 
portions. Ho stated, as the result of his researches, that China 
exhibits the groat peculiarity of containing no geological forma- 
tion later than the Triassic ; all the great secondary deposits 
from the lias to the chalk, and all the tertiary series, being 
absent. It has, therefore, been diy land throughout the whole 
period of thes^ later formations ; and to this peculiarity are 
owing the stupendous results of sub-aerial denudation which it 
furnishes ; among which are the deep narrow gorges which its 
rivers have eroded nearly up to their sources, the rarity of 
catatacts and rapids, and the remove of rocks overlying the 
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groat coal-beds. The coal strata belonged to various geological 
epochs, from the Silurian upwards ; but by far the greater portion 
belonged to the same formation as the coal of Europe and North 
America, viz. the Carboniferous. The coal-beds were deposited 
around mountains of motamorphic and primary rocks which then 
constituted tho land, and have lain horizontally, with little dis- 
turbance, over since that remote epoch. The deep ravines worn 
by the rivers cut through these coiil-bearing strata, and lay them 
bare on tlie precipitous sides ; so that the coal is easily accessible 
on the banks of the great streams. Tho author proceeded to 
describe the extent of the coal in each province, beginning with 
iSouthern Manchuria and terminating with Honan. In Man- 
churia the coal is confined to valleys in the hilly parts, and is 
not readily accessible to foreign commerce ; it is accompanied, 
however, by an nbiindanco of rich iron ore, which at some 
future date will bo worked with immense advantage to the 
country. Coal exists further west all along the great wall ; and 
there are beds 95 feet thick near Pekin, in which city it is the 
fuel in universal use ; but it is an error to suppose, as some have 
done, that the high hills rc^nd Pekin consist of coal-measures; 
coal is found only in limited valleys at a great elevation. The 
coal of Shantung, although not situated near good harbours, is 
the most accessible of all Chinese coal from the se^i. It exists 
also in the other maritime provinces, but in districts offering 
much fewer facilities. The greatest of all the coaf districts is 
ill tho west and north-west ; at the southern foot of the great 
mountain range (tho eastern continuation of the Kuen Lun), 
which here stretches across Western China. In Sze-chuen coal 
occupies an area of 100,000 square miles. At the centre of this 
vast basin tho canl is lad and inaccessible, but round its borders 
it is of excellent quality, and near moans of communication by 
water, although too distant from the sea to bo available to 
foreigners. The whole surfaco of northern China is covered by 
rich yellow earth, or to a depth often of 1,000 and 2,000 
feet, which overlies Jill the coal-fieids. Tlie great plain of China 
is bordered on the west by a vast limestone wall, 2,000 to 3,000 
feet high, on the top of which extends a plateau of coal in a state 
of oxcelloht prosor\"ation, owing to its capping of hard limestone, 
which had rt^sisted denudation. There are here 30,000 square 
miles of coal-bearing ground of the very best quality, in which 
tlio coal-beiis lie perfectly horizontal, 30 feet thick, for a length 
of 200 miles. Tlioy extend westward into Shensi end Kansu, 
and are reported by all travellers to continue beyond the frontier 
of China far into Mongolia. ^ Coal costs here, at the pit mouth, 
Jd. per ton, and the wages' of miners are 6d. per day. The 
!&iron believed that the readiest way of getting at this vast 
coal-ileld from Europe was by a railway from Ili and Kulja, in 
Russian territory, to the north-western corner of Kansu. — Times. 
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TBS MIMING RBCOBBS. 

The Mining Record Office is in intimate connexion with tlie 
Geological Survey of Great Britain, the Museum of Practical 
Geology, the lioyal Sehuol of Mines, and lias its seat in the same 
building, at 28 Jermyn Street. A large collection of plans is 
deposited in the building, and may be consulted by those who 
are interested in the mineral productions of the United Kingdom. 
But the office- at the head of which is Mr. Robert Hunt, F.R.S., 
with Mr. Richard Meade and Mr. J. B. Jordan next in official 
rank, comes most prominently before the public in a literary 
way by annually publishing the useful Mineral Statistics. 

In addition to the great staples of our trade, we have 
the china clay or kaolin and china stone, 1.200,000 tons of which, 
worth 450,000^., were produced in 1872 for liome use and for 
exportiition, among other pbices to Copenhiigcn, Bremen, 
Brussels, and Cartagena. It may bo new. to many to hear of 
collieries in Ireland, producing, in 1872, 103,465 tons, in addition 
to mines of iron and other metals which are there. A million 
tons of rock aiul wdiite salt wore se\|t down the river Weaver in 
Cheshire, and Worcestershire raised 300.000 tons more. Ireland 
(Belfast Mining Company) contributed 20,000 tons, 3.000 tons of 
which were sent to Denmark. We shipped to British India 
240,000 tons for 172,0002., and smaller but considerable quan- 
tities were Exported to Russia, the United Sbites, and British 
North AmericJi. 

Altogether, the.se Recorils will bo found most useful by all 
interested in those mineral protliictions of Great Bribtin which 
have hitherto been the safe substructure of her tnmimerce. It 
contains, as uii appendix, a comtdote directory of the mines, 
collieries, the smelting and princii>al clay works of the United 
Kingdom, and the statistics are interesting iu recalling the sub- 
sidiary resources w’hich wo possess. 


NEW COAL FIELDS. 

In the southern part of the Midland Coalfield, the largest in 
Bnghind,und extending from Leeds to Nottingham, the greatest 
activity prevails in opening out several Very large cewd fields. 
On the estate of the Duke of St. Albans, at Beestwood-pjirk, and 
adjoining Butwell Forest, shafts are being sunk to the “ tophard ” 
or Barnsley thick coal, under the magnesian formation. The seam, 
it is expected, will be reached at a depth of from 5o(t to 600 
yards from the surface. At Linby, nwtr to Newstead Abbey, a 
good start has been made on fhe estiite of Mr. A. Montagu 
Wilson, of Molton-ball, Yorkshire. The coal-field embraces an 
area of about 6,000 acres, and the depth of the shaft will bo 
about 500 yards. The Blackwell Company, at Normanton, ore 
going down to the ** tophard” scam, and there is some talk of 
opening out to the dip of the Clifton Colliery, which is situated 
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close to the town of Nottingham, with a view to decide the ques- 
tion whether the coal measures will be found to proceed in the 
direction of the vale of Belvoir. At Nowstead Abbey the thick 
coal is being sunk to in a field of 5,000 acres, and the same seam 
is being opened out at New Watnall. The 'Mansfield district is 
also about to be developed, there being a very extensive field of 
coal lying to the east of the town as well as to the north, pro^ 
ceeding towards Doncaster, near to which an immense virgin 
field of coal is about to be broken into. The proposed line from 
Mansfield to Worksop will aid materially in opening out a vast 
tract of highly mineralized ground, so that colleries will be 
opened out on a straight course of from 30 to 40 miles. As the 
production at the many new collieries at Nottinghamshire is 
estimated at 1,000 tons a da}*, and as the present output of the 
28 collieries in Nottinghamshire is at the rate of 2,500,000 tons a 
year, no groat time will elapse before the quantity is increased 
to four million tons ; while the Doncaster field, with its many 
thousand acres of fine coal, will also add largely to the produc- 
tion of the country . — Sfieffield Daily Tdegraph. ' 


THE COAr. QUESTION. 

Prof. Wiixiamson, in his Lecture to the British Associa- 
tion, sums up as follows ; — 

“Having now passed in review the principal applications of 
fuel, with a view chiefly to draw the distinction between our 
actual consumption and the consumption that would result if 
our most approved practice was made general ; and haring, 
moreover, endeavoured to prove which are the ultimate limits of 
consumption which are absolutely fixed by theory, but which wo 
shall never bo able to realise completely, I will now apply my 
reasoning to the coal question of the day. 

“ In looking into the ‘ Report of the Select Committee ap- 
pointed to Inquire into the Causes of the present Dearness of 
CcNil,’ wo find that in 1872 no less than 123,000,000 tons of 
coal were got up from the mines of England and Wales, not- 
withstanding famine prices and the colliers’ strikes. In 1862 the 
totJil getting of cojil amounted to only 83,500.000, showing a 
yearly average increase of consumption of 4.000,000 tons. If 
this progressive increase continues, our consumption will have 
reached, thirty years hence, the startling figure of 250,000,000 
tons per annniii, which would probably result in an increase of 
price very much in excess of limits yet reached. In estimating 
last year’s increase of price, which has every appearance of being 
permanent, at 8^. per ton alb round, and aRer deducting the 
13,000,000 tons which were exported abroad, we find that the 
British consumer had to pay 44.000,000/. more than the market 
value of former years for his supply of coal — a sufficient sum. 
one would think, to make him look earnestly into the question of 
* waste of fuel,* which, as I shall presently be able to show, is 
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very great indeed. The Select Committee just quoted sums up 
its report by the following expression: *The general con- 
clusion to be drawn from the whole evidence is, that though the 
production of coal increased in 1872 in a smaller ratio than it 
had increased in the years immediately preceding, yet if an 
adequate supply of labour can be obtainetl, the increase of produc- 
tion will shortly keep pace with that of the last few years.* 

This is surely a very insufficient conclusion to be arriv^ at 
by a Select Parliamentary Committee after a long and expensive 
inquiry ; and the worst of it is, that it stands In direct contradic- 
tion with the corrected table given in the same report, which 
shows that the progrcs.sive increase of production has been fully 
maintained during the last two years, having amounted to 
5,826,000 for 1871> and 5,717,000 for 1872 ; whereas the aver- 
age increase during the last ten years has only been 4,000,000 
tons. It is to b(r hoped that Parliament will not rest satisfted 
with such a negative result, but will insist to know w'hat can be 
done to re-establish a proper balance between demand and 
supply of coal in preventing its conversion into smoko or other 
equally hurtful or useless fbrnis of#nerg}\ 

** In tnking the 105 million tons of coal consumed in this 
country l«st year for our basis, I estimate that, if we could make 
up o\ir minds to consume our coal in a careful and judicious 
manlier, according to our present lights, wo should be able to 
reduce thaf consumption by 50 million tons. The realisation of 
such an economy w'ould certainly evolve very considerable 
expenditure of capital, uiul must be a work of time, but w'hat 1 
contend is that our progress in effi^cting economy ought to bo 
accelerated in order to establish a balance between the present 
production and the OA’cr-increa sing demand for the effects of heat. 

“In looking tliniugh the statistical returns of the x>rogresKivo 
increase of population, of steam power employed, and of produc- 
tion of iron and steel, &c., I find that our necessities increase at 
a rate of not less than 10 per cent, per annum, whereas our coal 
consumption increases only at the rjite of 4 per cent.', showing 
that the balance of 6 per cent, is met l»y what may be ciilled 
our Mntollectual progress.’ Now considering the enormous 
margin for improvement before us, I contend that w'o should not 
rest satisfied with tliis rate of intellectual progress, which 
involves an annual deficit of 4,000,000 tons to be met by in- 
creased coal consumption, but that we should bring our intellec- 
tual progress up to the rate of our industrial progress, by which 
means we should make the coal proiluction nearly a constant 
quantity for several generations to come ; by which time our 
successors may be expected to hilve (ffected another great step 
in . advance towards the theoretical limit of effect, which, as we 
have seen, lays so far al>ove any actual result which we have as 
yet attained to, that an annual consumption of 10 million tons 
would give more than the equivalent of the heat energy which 
wo acti^y consume. 
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CORinSH MINING. 

Pbofessob M, Moissenet, of the School of Minos in Paris, 
Mho hti,8 already produced scvenil treatises on British Mining, 
has just published a small volume containing a very complete 
examination of the phenomena of metalliferous deposits in the 
mineral lodes of Cornwall. 


OUB LEAD AND SILVER. 

The Keeper of Mining Records reports that in the year 1872 
83,068 tons of lead ore, of the value uf 1,146,165/., were raised 
and sold in the Unito<l Kingdom ; and that there was produced 
from these ores 60, •It 65 tons 15 cwt. of lead, of the value of 
1,209.115/., and 628,920 oz. of silver, of the value of 157,230/. 
Therefore, in 100 tons of ore there were 72 tons of leadj in a 
ton of loud, 10*4 oz. of silver. 


A FOSSIL SIRENIAN FROM TUB RED ORAO OF SUFFl>LK. 

At the opening. meeting ^f the Geological Society, Professor 
Flower communicated a description of a fine fragment of a skull 
of an animal of the order Sirmia, which is of great interest as 
aihirding the first reeordeil evidence of the former existence of 
animals of this romarkaldo group in BritJiin. Tlie specimen 
* forms part of the very rich collection of Crag fossilfif' formed W 
the Rev. II. Canham, of Waldringfiold, near Woo<lhridgo. It 
was found in the so-called “coprolite” or boue«bod at the base 
of the Red Crag, and presents the usual aspect of the mammalian 
remains .from that lunl, being lieavily mineralised, of a rich dark 
brown colour, almost black in some p;irts, with the surface much 
worn and jxilishod, and marked here and there with the cha- 
racteristic round or oval sliallow pits, the supposed Pholas 
Itoriug. 

The fragment consists of the anterior or facial portion of the 
crauiurn, which has separate<l, probably before fossilation. from 
the posterior part, at the fronto-parietJil suture, and in a line 
desccMiding vertically therefrom. This portion has then been 
subjcx'teil to severe attrition, by which the greater part of the 
pro-maxillary rostrum, the orbital processes of the maxillaries, 
and other projecting parts, have been removed. In consequence 
of this, what may be chilled the external features of the skull, 
which are especially iiecessjiry to determine its closer afiinities, 
are greatly marroil, though enougli remains of its essential 
structure to pronounce with confitlence ns to its general relation- 
ship to known forms. Fortun.\toly the whole of the portion of 
the maxillm in which the molar series of teeth are implautod is 
preserved ; and though the teeth liavo fallen from the alveoli in 
the front port of the series, and in the posterior part are ground 
down to mere stum^w, so that the form of the crowns cannot be 
ascertained in any, many important dental characters may still 
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be deduced from the number, form, size and position of the 
sockets and roots that remain. 

As the intensely hard, ivory-like rostra of the ziphioid Ceta- 
ceans. the tympanic bones of the Balaenidse, and the teeth of 
terrestrial mammals? almost alone remain in these deposits to 
attest the former existence of their owners ; it is, doubtless, to 
the extreme massiveness and density of the cranial bones, as 
characteristic of the order Sirenia. that we owe the preservation 
of so larf'o a portion of tJio skull under the very unfavourable 
conditions to whic’h it, in common with the other fossils of the 
formation, must have been exposed. 

After a comparison of the charactefs of the cranium with 
those of the sever.il existing and extinct members of the order. 
Professor Flower roferre<l it to the genus Halithcrium^ and 
showed its relationship tr> H. Schimi i)f Kaiip from the mioceno 
of the Rhino basin — a formation, it will bo remembered, in which 
several animals of the Rod Crag bone-bod occur. It is, how- 
ever, of larger size than that species ; the teeth are larger, both 
absolutely and relativ'ely to the cranium, and certain other 
differenetjs occur, tlujiigli the impoi\|oct uatiiro of the materials 
makes ox^ict comparison (»f fossils only known from fragments 
not altogether «Miay or satisfactory. Believing, lioweviir, that it 
does not luilong to either of the above-mentioned, or any other of 
the hit.hcrt.o <l<‘.scribed species of HalithcHumy the specific name 
of H. canha^i was piMiiosed. It should bo mentioned that there 
are six teeth in tlie maxillary or molar series on each side, all 
present at the same time, the first, two with single roots, the 
third with two roots, and tiic last three with three roots, pre- 
cisely reseml»ling iu form those of the molar teeth of the existing 
Mauuti. — liature. 


NEW FOSSILS. 

Some of the most interesting discoveries made last summer 
by Dr. Hayden’s Cixploring party are duo tf> the labours of Pro- 
fessor Cope in paljeontological re-seiirehes among the Bad Lands 
of Colora<lo. The remains are even more interesting than in the 
similar regions of Wyoming. They have been found b) be a 
vast graveyard of animals belonging to a long past perij>d of 
the earth’s existence. Up to the present time. Professor Cope 
has proved the existence of more than 100 species, represented 
by thousands of individuals. Of these at least 10 are new to 
science. They range from the size of the) mole to ntairly tliat of 
the elephant. Sixteen species are reptiles. Many forms of 
insectiverous animals, related to* the mole and of very small 
size, have been procured. The delicjicy and minutcDe.S8 of these 
fossils is surprising. Gnawing animals, or rodontes, left nu- 
merous remains of 18 species, some no larger than the domestic 
mouse. Some were the predecessors of the r»ibbits, some of the 
squirrels, and some of the mice. Of cloven-hoofed quadrupeds 
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a great many have been found. Some were nearly intermediate 
in structure between the deer and the hog. Like the latter, 
they hafl no horns. They were alK>ut as large as sheep. 
Others wore about tlio size of gniy squirrels, \mng the smallest 
of this class of animals ever discoverecL' Several species of 
horses were living during the same period, as is proved by the 
lames and teeth which have l)oen obtained. Their relatives the 
rhinoceros aliounded in Colorado in former days, no less than 
seven SfHJcies having l>eon procured by Professor Cope. One 
of the specimens is a perfect skull, with tooth complete, and 
covered with the crystallisation seen in the moss-ngato. 

liut the must remarkable monsters of the past whose exist' 
once has becTi disclosed by this summer’s sur\'ey are a series 
of liornoil species related to the rhinoceros, but possessing some 
features in which, aceonling to Professor Cope, they resembled 
the elephant. They stx)od high on the logs and had short feet, 
but poHsessc<l osseous horns in pairs on different parts of the 
head. One of the largest species had a largo horn over e.ach 
eye, while one Innl another on ojieli side of the nose more than a 
f(»ot in length. A third onq. of a larger size than the last, had 
rudimcntJil horns on the nose. Still another was ns large as the 
elephant. Its uheek-bunes were enormously expjvnded, and its 
horns were flat. A fifth sp«M'i«*H had triangular horns turned 
outwards. Their struct are is regarded as disposing of thu 
shitemont of a reccTit writer that the presonco of h(9rns in pairs 
is an iiKlication of rolation.ship to the rnininating animals, for 
tlieso boasts are near the rhinoceros. Carnivon>U8 species w’cre 
not rarc^ in t his ancient family, and served, as now, to cluK.>k the 
too rapiil increase. Of the 14 species known there were tiger- 
cats, dogs, liysentHlons, and the t^miarctos, a now genus found 
by Professor Cope. It resembled tlie dog, and w-as us large as 
the black bear, but it w.as not much more carnivorous in its 
propensities. The reptih-s embrace turtles, lizanis. and snakes. 
The In.st tu'o tmlers were iliscovereil for the first time in this 
formation in America. In the last few years Professor Cope 
tins obtained from the ancient sea and Lake deposits of Kansiis, 
Colorado, Wyoming, Idaho, &o., al>out 300 species of vertobrated 
animals, of which he has made known to science for the first 
time more tliaii 200. The history of the succession of life on 
this continent will be greatly elucidated by proper investigations 
of the specimens pre.'Jorvod by the survc}". — Times. 


KUCA. 

A PAPKB has been rc.ad before the Geologists’ Association, by 
Mr. Ha^vkius Johnson, F.G.S., on “The Nature an<l Formation 
of Flints and allied IJodies.” The object of the paper is to show 
the nature of several meml)ers of a large group of bodies oc- 
curring in sodimontaiy deposits of different ages, and which are 
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generally known as nodules, and described as concretionaiy. 
Those specially alluded to are the Septaria from the Loudou 
and Kimmeridgo clays, the flints from the chalk, the iron pyrites 
from the chalk, the phosphatic nodules of the Gault, the clay 
ironstone nodules of the carboniferous series, and the ironstone 
from the Woolwich beds. By the gentle action of solvents the 
structure of these bodies is revealed, so as to be easily examined 
by the microscope. They are then Wnd all to agree in possess- 
ing a silicified organic structure, which may bo described as a 
network of fibres, or a mass permeated in every direction by 
anastomosing canals. This structure was subsequently filled in 
with other material, such as carbonate of lime, silica, bisulphide 
of iron, phosphato of lime, carbonate of iron, dec. ; the particular 
substance thus filled in depending upon the relative abundance 
of the substiinces dissolved in the interstitial water of the sur- 
rounding matrix. The singular groups of concentric, silicious, 
circular bands seen upon many fossils, and known ns Orbicular 
Silica, or Beekite markings, are also explained. The fossils on 
which they occur were imbedded in a matrix more porous than 
themselves, and of irregular constiti^ion, so that the evaporation, 
to which the consolidation of the dissolved silica in their pores 
was mainly due, occurred at a numljer of points on the surface 
of the fossils, at which points a deposits of silica took place, 
forming the central tubercles. The cessation of evajioration 
was followdtl by a fresh saturation with the solution, to be < 
again evaporated as before. But, us tiie evaporating points 
were now plugged up by the preWous deposits, the silica last 
consolidated was deposited around their margins, and upon 
them internally, appeiiring outwardly as a ring round the tu- 
bercle. — Builder. 

VOLCANIC ERUPTION IN ILAWAII. 

The phenomenon of a pillar of fire rising from a crater, on 
the summit of a mountain nearly as high as Mont Blanc, is 
reported in Hawaii. At the oinl of last August an old mission- 
ary of Hawaii, the excellent Titus Coan, wn^to Ui Mr. Dana, the 
American geologist, that another eruption of Mauna Loa had 
taken place. A vast cloud of fiery vapour rose above the lofty 
volcano ; at times it formed a magnificent column at least 
2,U00 ft. in height. Though seen at the distance of nuiny miles, 
the clmnges of this illuminated pile were distinctly apparent. 

It was, indeed, a glorious sight when the head expanded and 
spread out a palm-tree of fire. 

Mauna Loa, almost 14,000 ft. al)Ove the level of the sea, is 
one of the many volcanic peaks bf that Iceland of the North 
Pacific, Hawaii ; but this, the largest of tlic Hawaiian or Sand- 
wich group of islands, instead of 1.>eing like its fiery rival near 
the frozen zone, is fanned by the voluptuous airs of tlio tropics. 

It is but one-eighth the area of Ireland, though a very Switzer- 
land of mountains and valleys. The well-known port of Hono- 
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lultt, half way between China and California, is in the neigh- 
bouring smaller volcanic island of Oahu. 

Among the many hundred peaks from which the fiery current 
has fiowed none has been so celebrated in modern times as that 
of MaunaLoa. The highest point is 13,950 ft. above the sea. 
It is however, a double mountiun, the loftier peak being Mauna 
Kea. This has nine cones about its top, while Loa is but a 
single dome. Upon the side, though 10,000 ft. below, spreads 
out the largest burning crater in the world — Kihinea. In that 
crater 3,000,000 square yards are sunk nearly 1,000 ft. below 
the rim of the crater. A number of boiling (uiuldrons are 
perpetually hissing there with their bubbling lava, which has 
rep«itodly overflowed, to the devusbition of whole provinces 
around. 

Above this terrific scone of volcanic violence rises the snow- 
crest of Mauna Loa. l!lruptioii8 are less frequent from the 
summit than from the crater at its side. But in 1843 a current 
of lava pourinl ' forth from it. This was repeated in 1852, 
though the point of issue was 4,000 ft. below the top. In 1859 
a stream ran (ifLy miles be^*ro it leaped over a mighty cliff into 
the ocean. When first it burst from tlie womb of the mounttiin 
it formed a mighty arch of fire 250 ft. in height, and then rolled 
down in a succession of w'oiulorful caswidos from crag to crag, 
lu 1868 a dreadful eriqitiou ttM»k place. Earthquakes of frightful 
* energy siiook the whole island. In ten se-eonds e\^‘(ry huilding 
in a whole district was overthrown. A smiling valley, in which 
a flourishing village was nestled and largo flocks and lierds w'ere 
de^iastured, suddenly threw forth a vast volume of boiling hot 
mud, and soon after that a IUmsI of cold -water. Along the 
coast t.he sea rose and fell, t-o the desolation of several villages. 

In August and September of last year a still more wonderful 
eruption look place on ^launa Loji. On the huge platform, four 
times the height of Vesuvius, are two large craters, and two 
much smaller ones. The two former are Mokuawooweo and 
Pohakuohanalei. The first is that w’hieh was convulsed last 
year. One vrho visited it in quieter times dei,crihed the criiter 
w'alls as heiug 470 ft-, deep on one side and 784 ft. on the other. 
As many ns seventy fiistinet layers of basalt wore counted in one 
part. Dr. Judd descemled the nearly perpendicular wall to the 
l>ottom. There he had to walk over ridges of clinker and basalt, 
running from 10 ft. to 50 ft. high, whicli took him two hours to 
cross. Here and there ho noticed stupendous caverns, lined 
witli the delicate fibres of volcanic matter, called P^le’s-hair. 
This hung about like cobwebs. Yet the crater was so still and 
peaceful that lie vuntureil tt> plant some orange seeds in the 
moist and rich soil, in the hope that future visitors might gather 
the luscious fruit there. 

The last visitor to Mokuaweoweo has another tale to tell. 
He could trace the oval crater three miles round. He could see 
the floor on which X)r. Judd had trod in safety. But a portion 
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of this had given way, perhaps 100 ft. below. In one rart of 
this depressed basin was a pool of fire. It was from Uiat ho 
saw this singular column rise. Ho calls it a ** magnificent 
fountain of liquid lava, al>out 76 ft. in diameter, that sent its 
volume of brilliant* sparkling, molten matter to a height 
estimated at 600 ft. in a compact and powerful jet.” 

As ho looked downwards and across, at a distance of three 
quarters of a mile, he saw that the fountain formed an arch. 
The fiery current rose in a slightly slanttMl direction, so that 
the mass fell perpendicularly in the descent. The roar of the 
flames was as the sound of a htsavy surf upon the shore. But 
the fountain carried up with it enormous masses of white-hot 
rock. “These,” ho says, “as they fell and struck upon the 
black Burfice of the cooling lava, burst like meteors in a 
summer sky.” Ho compares the report of these explosions to 
the heavy rush of ponderous waves against the rock -girt shore. 

At night the sight was glorious indeed. The column still 
rose from the burning lake. Fiery falls were seen along the 
course of the flaming river below, while the fiery foam swirled 
round the waves of this terrific iauldron. An enprraving of 
this terrific phenomenon has appeared in the Illustrated London 

OAS FROM VESUVIUS. 

M. Di»30 Franco, who is attached to the Observatory on 
Mount Vesuvius, has long occupied himself with the study of 
the gaseous emanations from that volcano. He has just pub- 
li.s1ied a paper, entitled “ L'Acide Carboniquo du Vesuve,” in 
which ho records a largo number of observations on tlio carbonic 
acid gas evolved under different conditions from this source. 

EARTHQUAKES AND VOLCANIC PHENOMENA. 

In the liepertorium f'ur Experimental Physik M. Carl has 
recently produced some new views on earthquake and volcanic 
phenomena. He supposes that at a considerable depth beneath 
the surface the heat may lie sufficient to ctiuse water to assume 
the spheroidal state of ^utignoy, developing slowly vapour of 
groat tension, which under a slight change of circumstances 
might become the source of enormous explosive forces. 

THE NEW AFRICAN GOLD DISCOVERIES. 

A Correspondent of The Times writes ; — “ By the last mail 
we have important news from Natal. 8ome years ago the people 
and journals of that colony, led *away by Herr Mauch’s vivid 
descriptions, announced to all parts of the world that gold had 
been discovered in immense fields. The result was that many 
came from all parts of the world, and were disappointed. 

“ Gold there was, no doubt, but it was not to he found in 
quantities which ^otdd pay the diggers. Since then there has 
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been continual talk of finding the precious metal in different 
localities; but the papers, warned by the odium they incurred 
on that occasion, have been very careful as to publishing the 
various reports. 

Til is time J have no hesitation in belfeving what is told us. 
In 1871. when I was in the neighbourhood of the district in 
which auriferous deposits have been discovered, 1 heard many 
stories from the natives of gold being there. There were white 
men also at work, but they said very little as to their progress 
— a very good sign of success ; and now, instead of being sud- 
denly blazoned forth, the stories have gradually increased in 
volumo, until the announcement has been, in a manner, forced 
from the Natal papers. Within a year or two I fully believe 
that we shall see a large mining population at work, and the 
exports of gold beginning to rival those from Australia, the 
go1d-l)earing districts of which are in much the same parallels 
of latitude. 

** The present gold fields arc situated in a countiy which is 
claimed by the Transvaal llepublic, another pcstty Dutch Doer 
State which liritaiu has allotvod to establish itself on the North 
East of Natal, but which is in reality native territory. The 
lifters have many curious modes of annexing native lands. I 
will give? you one out of my experience. 

** A certain district w'as required so as to give a right of way 
to the coast from New' Scotland (a settlement in the'^stcru part 
of the Transvaal). The operating agent, who was in tliis case 
an- Englishman, approachcfl the chief with a request tf) be 
allowcfl tfi cut a few trees in the forest, for which he paid him 
about ml. or 20f. worth of blankets. Of course, the request was 
granted, and some timber was foiled. It so happened tliat this 
fosGHt sw'arnicd wdth monkeys, the skins of w'hich were valuable 
for purpf)seB of trade, among the neighbouring and powerful 
nation of the Zulus. I wislifnl to place some native hunters 
there for the purpose of shooting those monkeys, and applied 
to the chief for the purpose of doing so, offering him 
a couple of blniikots in return, which usually would have been 
ample remuneratioiu ‘ No, no,* said tlie chief. ‘ The white 
man lins given me all these goods for mere permission to cut 
trees. You, who wisli to de(>rive us of our very means of existence, 
since it is only by possessing these skins that we are enabled 
to pay tribute to thejiulus, only offer me two blankets. No, no.* 

** 1 met tlie Englishman afterwards, and he acknowledged that 
it hod been done with a view to asserting that the land 1^ been 
bought. 

Wars have been prorented by the interposition of the English 
Government of Natal, and the sparsoness of the white population 
has so fur prevented the natives from feeling any pressure ; but 
when wo remember the results of this class of bargains between 
whites and Haories in New Zealand, we may well anticipate 
trouble gnd adopt measures to avoid it. 
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“ Again, on the coast at Delagoa Bay — the nearest seaport by 
far to the gold fields — we have tlio Portuguese, shut up in their 
factory of Lorenzo Marques, and holding their ground only by 
keeping up wars and anarchy among the natives. 

** In 1823 Captain Owen, in Her Majesty's ship Leven, visited 
the bay, apd entered into a treaty with the chiefs south of 
English Biver (on the north bank of which Loren^-o Marques 
is situated), by which they ceded their territory to Great 
Britain fully and freely. If Britain does not retain a footing in 
Delagoa Bay she cannot control these diggers, unless she first 
annexes the Transvaal, and then only through 500 miles of 
weary, rugged rotid from Natal, the nearest seaport. If she 
retains her undoubted right to the south luink of English 
Kivcr, she is within 150 miles of tlie fields, with a country be- 
tween which is remarkably fertile, level, and easily tnivolled.” 

As the verification of the reports as to the discovery of 
Gold in South Africa is a matter of public importance, wo beg 
to state that a nugget from the Leydcnberg diggings, weighing 
18oz., has arrived per steamship European^ and c.*in be seen here 
by any one interested . — Mercer andm Co.^ 1 1 LeadenJiall Street, 
London. 


GOLD IN FINZANB. 

In the Bussian province of Finland there were during last 
summer seventeen compinies occupied in w.ashing gold, and they 
employed about 500 men. The gold is found at Tvalo in a 
diluvial <leposit, which has proved U) be rather rich. The total 
yield of last summer’s campaign is estimated at from 50,000 to 
60,000 grammes, or from 500 to 560 ounces, worth about 60,000 
roubles. The Helsingfors Company has gained over 11,000 
grammes, and paid a dividend of 60 to 70 per cent., or rather 
less than the year before. The gold is principally found on the 
beach, and in the tribubiries of the Palsyoja river, the largest 
nugget found hist summer weighing 40 grammes. 


AUSTRALASIAN GOLD. 

The imports of Australasian gold into the United Kingdom 
in 1873 exhibited a large increase as compared with 1872, hav- 
ing amounted to 0,471,601/. as compared with 6,014,621/. in 
1872, and 6,919,480/. in 1871* The increase in the imports was 
still continuing at the close of hist year, the receipts of Decem- 
ber having l>een 1,341,672/. as compared with 618,996/. in 1873, 
and 433,647/. in 1871. The 8tar\>f Peace Company, Hawkin's- 
hill. New South Wales, has cut a rich vein of stone in its new 
shaft, and specimens which have reached Sydney were considered 
highly satbfactory. The quartz is thickly sprinkled with ^Id, 
which is seen on both sides. The yield of gold firom quartz from 
the hill still continues generally encouraging. 
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A diacoveiy of gold, which proxniaeB to be of some importance, 

^ has been made near Beed^^ Creek, in New south Wales. Assays 
of gold-}>earing stone from the Northern Territory of South 
Australia have yielded from 20 oz. to 50 oz. to the ton. Gold 
has been found in Kangaroo Island, South (Australia. Some 
attention is being devoted to ^Id working in Tasmania ; at the 
City of llolmrt claim the crushing of 204 tons of quartz yielded 
250 oz. of gold. 

FOSSIL BIBBS AMD BBPTCLB8. 

Thebe have boon road to the Geological Society “ Now Facts 
1)earing on the Inquiry concerning Forms intermediate between 
Birds and Beptilos,** by Henry Woodward, F.R.S. The author, 
after giving a brief sketch of the Saiiropsida, and referring 
especially to those points in which the Pterosaurians approach 
and differ from birds, spoke of the fossil birds and laud reptiles 
which he considered to link together more closely the Sauropsida 
as a class. The most remarkable recent discoveries of fossil 
birds are : — (I.) AreJufoptert/x macrura (Owen). (II.) Ichthyomis 
dittpar (Marsh), (III.) Ofont&pterpx toliapica (Owen). The 
author then referred to the Dino.Mnuria, sonie of which he con- 
sidered to present points of structure Umdiug towards the so- 
called wingless birds. (I.) Comp80ffnathuslonffipefi{A,V<fii^\\Qv\ 
from the Colitp of Solonbofen. (II.) The huge carnivorous 
Meqalosauru^^ ranging from the LiiTs to the Wealden. The 
auflior next ilrew attention to the Frilled Lizard of Australia, 
CMamydottanrtts Kingii (Gmy), which has its fore limbs very 
much smaller than the him! limbs, and has been observed not 
only to sit up oecasionally, but to run habitually upon the 
ground on its hind legs, ito fore paws not touching the earth, 
which upright carriage necessihites spcKual modifications of the 
sacrum and pelvis Ixines. The Soluiihofen Limestone, in which 
Pterosauria are freejuent, and which has yielded the remains of 
Archtfopteryx and of Compsognathus^ has also furnished a slab 
l)earing a bipedal track, roscmbling what might be produced by 
Chlamydtmmrm or CompsognathMS. It shows a median track 
formed by the tail in being dmwn along the gnnind ; on each 
side of this the hind feet with outspread toes leave their mark, 
wliilo the fore feet just touch the ground, leaving dot-like im- 
pressions neart^r the meillan lino. — Nature. 


BEPOBT OF THE COMHITTEF. FOB BXFLOBIMO THE SETTLE CAVE. 

This cave is of great interest, and is betbg explored by a 
local oommitt4«e, aided by a ^aiit from the British Asjsociation. 
In the newest labors there is evidence of human occupation 
daring the historic period ; but in the older cave earth, which 
contains the remains of extinct mammalia, no trace of man has 
yet been discovered. The exact age of the cave earth is a matter 
of dispute. Wr. Tiddeman, from ihe physical evidence alone. 
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regards it as pre>glacial, or rather as older than the great ice- 
sheet of that district. Mr. W. Boyd- Dawkins, F.R.S., whilst 
doubting the physical evidence afforded by the'cave alone, is 
inclined to regard the fanna as pre-glacial, and he remarks : — 
“It is obvious, that 4he hyaenas, bears, mammoths, and other 
creatures found in the pleistocene stratum, could not have occu- 
pied the district when it was covered by ice ; and had they 
•lived soon after the retreat of the ice-sheet, their remains would 
occur in the river-gravels, from which they are absent throughout 
a large area to the north of a line drawn between Chester and 
York, whilst they occur abundantly in the first glacial river de- 
posits south of that line. On the other hand, they belong to a 
fauna that overran Etirope, and must have occupied tliis very 
region, before the glacial period. It may, therefore, retisonably 
bo concluded that the^ occupied the cave in pre-glacial times, 
and that the stmtum in which their remains lie buried was pro- 
* tected from the grinding of the ice-sheet, which destroyed nearly 
all the surface accumulations in the river-valleys, by the walls 
and roof of rock, which has since, to a great extent, weathered 
away.” — Nature, ^ 

Mr. Dawkins describes the work done during the past year 
in exploring the Victoria Cave at Settle, and many members of 
the British Association Section visited the cave, and examined 
the magnificent collectibns of Ixmes now deposited in the 
Museum of>the Grammar School at Giggleswick. In the Settle • 
Gave no traces of man have yet been discovered in the cave 
earth, wherein are imbedded the bones and teeth of the ordinal^ 
extinct cave mammalia ; but in the higher layers there is 
abundant evidence of human habitation during the time of the 
Roman occupation. 


I.AKR DWELLINGS. 

Accordino to Dr. Fritsch, the discovery has lately been 
made of lacustrine dwellings in the vdeinity of Leipsic, as the 
result of certain engineering operations undertaken to regulate 
the course of the River Elster. After passing through a series 
of layers at a certain depth, the workmen found a scries of oak^ 
pilps pointed below and decomposed above, and supporting a' 
certain number of oak trunks placed horizontallj ; and on the 
same level with these were found certain lower jaws and teeth 
of oxen, fragments of antlers, broken bones of various mammifers, 
shells of an Anpdon, fragments of pottery, two polished stone 
hatchets, &c. 


SUB-WBALDEN EXPLORATION* - 

Mr. S. H. Bbcelbs, writing from London, on Oct. 27th« 

says : “ The occurrence of Kimmeridge clay immgdiately beloW 

o 
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the Wealden is to me at once deeply interesting and not sur- 
prising. It may be remembered that when, a few years a^, an 
Artesian boring going on at Hastings was supposed to have 
reached the Furb^k beds, I intimated that these strata would 
not be met with at all. And subsequently I stated that 1 was 
unable to detect the Barbeck strata where Sir Henry de la B^he 
supposed them to outcrop. Fortunately, at the commencement 
of the boring now in progress, I expressed a belief to a scientifle 
friend that the Kimmeridge clays would be the* first Sub- 
Wealden strata we should encounter.” 

Tlie fifth quarterly H^rt on the Sub-Wealden Exploration 
has been issu^ by Mr. H. Willett, of Brighton. The present 
depth from the surface is 313 feet; some important geological 
facts have been decided, and valuable beds of gypsum discovered. 
The more interesting facts are that the Kimmeridge clay is 
identical in deposit with that in the Boulonnais district of 
France, and that the Wealden estuary did formerly extend across* 
the Channel in an unbroken continuity. The probability that 
coal may be found is therc^fore greatly increased by the dis- 
covery of strata in Eussex icj^ntical with those in the Boulonnais 
district. This investigation was to be continued until the depth 
of 1,000 feet had been reached. 


« KBPOBT ON BABTHQUAXJ&8 IN SCOTLAND. 

In 1872 a Re;^rt by Dr. J. Bryce, F.G.S., on this subject was 
read at Brighton in 1872, stating that there had been but little to 
record during the year then reported on ; but whilst the British 
Association was sitting a shock occurred in the Comrie district, 
an account of which is given in the report now presented. The 
earthquake occurrcni on August 8. 1872, at from 8m. to 10m. 
past four o’clock in the afternoon. The successive phases, accord- 
ing^ to almost air the observers, were a noise or sound, loud, 
heavy and rumbling ; a shock with a shaking and rattling of 
objects ; and a wave-like motion of the ground. The nndula- 
lations appear to have come from the W. or N.W, ; according to 
some observers, from the opposite direction ; but these probably 
did not distinguish between the first impulsb and the recoil. 

The extent of country through which the shock was fel4 is 
greater than that of any which ^as occurred since this inquiry 
was undertaken. The limits are marked by Stirling and Blair 
Lottie on the S.E., and ^ St. Filians on Loch Earn and Glen 
Lednock on the N.W. shock was feebler at their* limits 
than in the countiy between, as about the Bridge of Allan, 
DunblUne, &e. The breadth of the disturbed area does not 
appear to have extended more than two or three miles from the 
Allan Water ; the shoi^ seems to have emanated near Comrie. 
The gedlogicsl formation of the district are very various in 
character, and it does not appear that any connection can be 
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traced between the nature of the rock forming the, surface *and 
the severity of the shock. 

Another shock, which occurred at 9.55 p.x. on April 16, 
1873, is briefly descgribed. This was in the south of Gotland, 
in the parishes of Tyrone, Glencaim, ant^others adjacent. Ac- 
cording to one observer, there was another shock in this district 
at 2.46 A.sf. on the following morning. 


BARTHQUAKB IN TURXBT. 

Ok September I an earthquake took place at 4.10 p.m., with 
slight shocks, at Driima, in European Turkey. There was an 
earthquake at about 9 p.m. on September 6, in Armenia, at Erze- 
roum, and elsewhere. Several shocks of earthquake were felt 
on August 21, in the city of Guatemela ; but very few houses 
were dtimaged. 


THE OPAI. AND THE DIAMOND. 

Some observations on the spectrum of thy precious opal have 
been recently published by Dr. Dthreus, of Kiel. The light 
reflected from the surface of this gem gives a spectrum consist- 
ing of one or two bright lines ; thi« purity of the colours of the 
opal may be referred to the homogeneitv of this reflected light. 
Belireiis’s researches are described and illustrated in the last 
number of Leonhard and Geinilz’s Nvuf.^ Jahrhuch. 

A somewhat novel idea is started by M. Desdemaines Hugon, 
in a paper “ On the Diamond Diggings of South Afriai^’ which 
is ^wrinted in the Bevue Scientijique dc la France et de V^tranget, 
He states tliat the air is always highly electric where diamonds 
abouud, and he intimates his opinion that this may throw some 
light on the formation of that gem. — Athentpum. 

Signor D. Mariano Barcoma, Secretary of the Sociedad 
Mexicana de Historia Naturel, has published in La Naturateea 
an account of opals from a new loctUity. Specimens have been 
sent to this country, and they are of great beauty. They are 
fountl in the state of Querotaro, ten letigues north-west of San 
Juan del Bio, in the Hacienda of Esperanza. These opals are 
of the flrst quality, and of all varieties — the milk opals, the fire 
opals, girasols or harlequins,” with various kinds of richest 
precious or Hungarian opals. 


TRUE JADE OB NEPHRITE. 

An admirable paper, *' On the Jade of the Kuenlun Ufoun- 
tains,” has been communicated to the Academy of Sciences of 
Munich by Hermann von Schlagintweit, and published in the 
SUzungaberiehte of the Academy. The author visited the 
quarries on the Eara-kash river, which formerly supplied the 
Chinese with much of their jade. It may be remembered that 
these quarries were popularly described some time ago by Dr. 

O 2 
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OayltBjr. Although the title of Schlagintweit’s paper refers only 
to the jade of Khotan, yet the author gires much information re- 
specting the mineral from other localities, and discusses the 
source of the trade, which is found in the pile-dwellings of the 
Swiss lakes. Ho also clearly points out the means of distinguishing 
true iado, or nephrit^ from the closely-allied minerals known 
as jadeite and saussurito. 


FRKCIOVS STONES ARTIFICIALLY PRODUCED. 

M. ViOLKTTE, of Lille, has succeeded in melting platinum in 
a Hessian crucible in a common furnace. It is expected that 
vtirions kinds of precious stones may be artidcally produced by 
melting aluminium with bornx, the opil, sapphire, ruby, emerald, 
and others being only coloured alumina. 


PERUVIAN GUANO. 

Mr. C. S. Head. M.P. for South Norfolk, observes in a letter 
to Earl Granville: — *‘Iwov!d respectfully impress upon your 
lordship the necessity of an English survey being spoeclily made 
of the various dojiosits of guano in the Pacific. This is the more 
needful ns the estimates of the Peruvian Government have 
proved to be unfortuiuitoly fallacious. In 1853 the Peruvian 
Government made an ostiniato of the guano in the Chinchtis at 
25,000,000 tons. Admiral Moresby was ordered by Lord 
Palpier^ton to give n re^iurt, and ho made it 8,600,000 tons. 
The whole quantity which has been shipped from 1853 to 1871, 
^en the islands wore cleared, was only about 7,250,000 tons, 
proving the comparative accuracy of the English Admiral’s 
survpy. TJio British Consul’s return to the Foreign Office in 
1873 estimates the entire quantity of Peruvian Guano in the 
Guaiiapo and Macobei Islands and in liobos at <3,000,000 tons, 
while the Ijima press reports the ascertained value of existing 
Peruvian deposits to bo 70,000,000/. sterling.” 


COLORADO TERRITORY. 

One of the special results of the United States Geological 
and Geographical Survey of the Territories, in charge of Professor 
F.y. Hayden, during the past summer, has been the discovery that 
Colorado Territory is the centre of the greatest elevation of the 
Bocky Mountain chain. lu Central Colorado the chain proper is 
about 120 miles broad, made up of three lofty parallel ranges, 
running nearly north-north-w|«t, and flanked from the west by 
great plateaus and groups of peaks. Between the ranges lie the 
great elevated basins ^knowu as parks.” The front range, 
which rises abruptly from the plains, is seen from Denver in a 
grand panorama 120 miles long. 
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THB ANDES ON A DECLINE. 

A RECENT number of the Ausland tells a sad story of dimin- 
ished altitudes. Quito was found by La Condamine, in 1745^ to 
be 9,d96ft. above the sea ; Humboldt, in 1803, could only mako 
9,670ft. of it ; Boussingault, in 1831, was st^iitled to find it 
was only 9,567ft. ; Orton, in 1867, found It reduced to 9,520ft.; 
and Beiss and Stubel found, in 1870, tliat it had shrunk to only 
9,356ft. above the level of the sea. Quito, it seems, has sunk 
246fb. in 125 years, and Fichincha 218ft. in tlie same period. 
Its crater has sunk 42dft. during the last , 26 years, and 
Antisuna 165ft. in 64 years. 

BIRMINGHAM NATURAL HISTORY AND MICROSCOPICAL SOCIETY^ 

A PARTY from the Society proceeded to Teignraouth, early in 
September, on a marine excursion, in the yacht Ruby, llredging 
operations commenced on Monday, September 1, and were con- 
tinued daily throughout the week, in depths varying from 6i to 
20 fathoms. The atmospheric, surface, and bottom temperatures 
wore taken at each sounding, tl^^ maximum and minimum 
results lieing as follows : — 

Atmospheric temperature. Maximum 66° Minimum 64° 
Surface „ „ „ 61° „ 684° 

Bottom^ „ „ „ 60i° „ 68® 

The averages wore : atmospheric, 6dJ°, surface, 59j°, bottpm, 
68J°. A Miller-Casellar thermometer was used. On the whole the 
results of 1 ho dredging were very satisfactory. About thirty hauls 
of the dredge wore made, and specimens of many of the marine 
invertebrate animals in the neighbourhood secured. The tangles 
attached to the bag of *tho dredge sometimes oime up literally 
swarming with echinod^Tms. Hy far the most noteworthy 
caxjture was Cotnatula rosacea, the feather-star, two individuals 
of which were taken in the larval pedunculate condition attached 
near the base of a frond of Laminaria, which was torn off by 
the dredge. The specimens measured about one-third of an 
inch in length. Five young Comatulee in a free condition, the 
largest about an inch across, were also taken. The members of 
the Society had the unusually rare opportunity of seeing under 
the microscope the young feather-stars in the living state. They 
were but little thicker than sewing-silk, of graceful, erect, lily- 
like form, and very lively, bending and waving on the peduncle ; 
the arms viTOrously- contracting in an inward direction. The 
members had the opportunity of examining under the microscope 
the p^Ucellariee of the star-&h^[^nd sea-urchins, and the whip 
and bird’s-head processes of cemin of the polyxoa ; also the 
^structure of Botiyllus and other tuniefttes, the larval forms of 
Crustacea, &c. In the course of the week verv enjoyable ex- 
cursions were made by some of the members down ue River 
Dart to Berry-Pomeroy Castle, LusUeigh, Becky Falls, Moreton 
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Hampstead, Chagford, Exeter. Torquay. &c. The members of 
the S^oty who remained in Devonshire after the marine excur- 
sion were escorted through the famous ^vem by W. Fengelly. 
F.R.S., who courteously explained to them the mode of con- 
ducting the explorations, the contents of ^he flora, and their 
relation to geological time. Mr. Fengelly also showed them at 
his own house the collection of bones, teeth, &c.. of man. and 
the extinct 1)ear, hyaena, dog, and other animals, and the flint 
implements of earlier and later manufacture found therewith in 
the cavern. — Abridged from Nature. 


THB FLORA OF SPXTZDBRGEK. 

. Of the Liana, screw steamer, in which Mr. B. L. Smith left 
iQundee in May last on a voyage of discovery to the Polar Seas, 
by the Spitsbergen route, the Laily News sums up the result 
** A succession of gales was experienced — the weather on almost 
all occasions when tlio ship was in the open sea being such that, 
although she was provided with complete apparatus for sounding, 
deep-sea tenipurat iires, &c., not nearly what was intended has 
been accomplished. Owing^to the unfavourable nature of the 
ice, little in the way of* exploration has been possible. The 
time had, however, been vorj fully occupied in dredging, trawl- 
ing, photographing, surveying, and making as complete and 
perfect collections as circumst4inces permitted of tshe Flora of 
Spitzborgen. Specimens of rare birds have been secured, and 
Goiloctions made, probably the first of any value. The collections 
of marine plants and auimiils are likely to prove especially in- 
teresting ; ami it has laien discovered, among other thin^, that 
some parts of those seas hitherto reiH)rted as almost destitute of 
fish abound in cod of excellent quality. In the way of geology 
everything possible w’us done in the parts unexplored by the 
Swedes, and numerous specimens of fossils have been brought 
l)nck from the hitherto unvisitoil parts of the coast of the north- 
east land. From the appearanco of open water seen in this 
GXpctlition beyond Cape Platen, and also reported by the Swedes 
as existing — ascertained during their sloign journey — it seems 
to bo by no means ecrUiin tliiit the route farther northwards 
which the Liana on leaving England hoped to reach does not 
exist, and the question still remains open, were it possible to 
reach this early in the season, whether a means of reaching a 
higher latitude to the north-east of 8pitzborgcn is not available. 
Mr. Smith has ascortaineil that the North Cape is situated on 
an island separated by a sound from the main land, and to this 
extent a knotty point has Iteen determined. The expedition 
never got beyond 81°. while Mr. Smith in his expedition of 1871 
^t to 81*24°. He states that the Liana behaved admirably, 
but he did not realise his anticipations which would be achiev^ 
by the 8ul>8titution of steam for sailing power.” 
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CATB-HUMTIVO. 

Mr. Botd Daytuns* new work on Cave-hunting has added 
much to our knowledge of ancient man. ^ It will comprise the 
physical histoiy of caves and their relation to the general ph;^- 
sical geography of ^e district, as well as the history of their 
contents ; and will treat of the men who have inhabited the 
caves of France, Spain, and Britain, during the historic, pre- 
historic, and pleistocene ages. 

THB NBW PACTOI.T7S. 

Messrs. Enwm Fox and Bouspibld hawe sold in four lots 
one quarter of a King's Share in the New Kivor Company for the 
sum of 12,240/., the income for the last year having been <^n 
this quarter share 448/. The rise in value in this property has 
been very marked. In 1858 a share sold in the open market at 
the rate of 19,000/. Twelve years after the auctioneers above- 
named sold a share in lots at 38,000/., and the result of this 
last sale shows the price of a share to bo now nearly 40,000/.-—, 
Fall MaU Gaseite, 


A NEW MAP OP THK UNITED STATES. 

Bt dir^tion of Commissioner Drummond, acting under a 
law passed last session, a New Map of the United States and 
Territories has been prepared in the General Lfind Oflfico. showfhg 
the extent of public survey, Indian and military reservations, 
raftroail-s and canals, all land grants, impertant features of 
topography, and many other details compiled, from official sur- 
veys niid other authentic sources, up to August 16 of the current 
year. This map corrects the numerous errors of all previous 
maps, and embodies a Ihrgo numla^r of results of the latest 
scientific research and exploration. Owing to the smallness of 
the appropriation availalde for its preparation, only a few copies 
of the map can now be printed, but it is expected that Congress 
will proride means for its wide distribution. 


VOLCANOES IN ICELAND. 

The past winter was very mild in tlio southern portion of 
Icehind, but quite severe in the northern. In the middle of 
January an eruption of the Volcanoes in the great YokurMoun- 
tains, in the south-east comer of the island, took place, which 
continued with unhsual violence for about a week, and then 
suddenly ceased. Since then no fire has been notice<l. 
quantities of ashes have fallen on different localities, but it is 
believed that the deep bed of snow protected the pasture lands 
fromnlestruction. Volcanic eruptions tcok place at the same 
time in Chili. — Natwrt, 
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COHFBBSSXD PBAT. 

Hitherto all attempts to produce peat fuel fit for general 
UBe» on a commercially remunerative scale/ have fail^, one 
great obstacle having been the water which Ihe native peat con* 
tains, and to got rid of which has, in some instances, required an 
expenditure of fuel which neutralized any advantage that might 
otherwise have been obtained. But although the various 
attempts to utilize peat have been attended with failure, th^ 
have at least demonstrated progress, and have been sufficiently 
successful to encourage some to take up the question at the 

S oint where others have broken down. Among those who have 
evoted some years of time and much attention to the practical 
solution of the problem is the firm of Clayton, Sons, aid 
Hbwlett, of the Atlas Works, Harrow-road, who have seemingly 
perfected the mechanical means of producing condensed peat « 
fuel on a commercial scale, and at a minimum and remunerative 
cost. The apparatus for this purpose is fitted up at Messrs. 
Clayton’s works, aiul has been visiteil by the Duke of Sutherland 
and a select piirty of gontleiitjn interested in the conversion of 
waste peat bogs into profitable fuel. The first part of the 
process consists in expressing as much of the free water as pos- 
sible from the peat, and this is effected by means of squeezing 
trucks, which are run on a tramway from the bog to the 
• machinery. The peat is filled into the truck, which'^is an iron 
cylinder huf-ing doors at the top and a piston within, actuated 
by a screw worked from a handle at the side. The truck having 
been filled with raw peat, fastened down and started, an attcKl- 
ant turns the handle on the way to the machine sheil, and thus 
expels the free water, which issues from apertures in the cy- 
linder. The process of manufacture is conducted in a machine 
which consists of a vertical cylinder about 2ft. in diameter, in 
which works a central shaft,. armed with cutters, and in which 
the fibrous jnsat is first broken up. Arrived at the bottom of 
this cylinder, the pent is conducted by an elbow into a horizon- 
tal cyiiiuler of the same diameter ns the first, and in which re- 
volves a shiift. fittwl with a set of blades or cutters, arranged 
round the shaft in the form of a screw, and working in between 
a series of steel knives fixed along the bottom of the cylinder. 
By these means, tlie peat is reduces! to a state of fine pulp, and 
is finally compressed by the aid of a screw, and delivered 
through the discharging end of the macliiiie, whence it issues in 
three streams, each inches aide by 2A inches deep. As the 
streams issue from the apparatus they are delivered on to trays 
in lengths of al)out 3ft., the stream lieing cut off by a wire cutter 
when a sufficient length has been received. Another tray is 
ready to receive the issuing peat, and the process, is thus main- 
tained continuously. The trays of peat are run forward -to a 
wire cutting-frame, which is brought down upon the peat, and 
divides each of the three lengths into six pieces, each 5 in<^es 
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long by 3^ inches wide and 24 inches deep. The trays of 
briquettes thus formed are then removed to the drying sheds, 
where they are phiced in racks and air-dried, this final process 
occupying about eighteen days, at the end of which time tlie peat 
is ready for the market. The briquettes when dry measure 
3 inches by 2 inches by 1 inch, a considerable shrinkage being 
caused by the drying. The peat used in the above trials was 
brought from. Huddersfield, and was chiefiy top peat of a very 
fibrous nature. The resulting yield, however, was perfectly 
homogeneous, and very satisfactory as regards quality. As the 
quantity of peat fed* to the machine was not weight, and as 
time could not bo taken properly — the working being purposely 
intermittent for the benefit of thqse present — no data were then 
arrived at as to the capacity of tlie apparatus. From previous 
trials, however, which were carefully conducted in the presence 
of scientific gentlemen, it appears that the apparatus will turn 
out 75 tons of moulded peat in 10 hours. These <75 tons, it has 
been proved, will yield aljout 15 tons of dried peat, of an 
average density of 1*25 ; these figures, however, are variable, 
and are <lepemIont mainly iiyHin thi^ condition of the bog and the 
depth from which the peat has been Utken. As regards cost of 
production, that is placeii by Messrs. Clayton at As. per ton, in- 
clusive of an eight-horse power engine to drive the machine and 
all manual labour. The result of the manufiicture, then, is 
fuel of abctit the same «lensity and specific gravity as coal, and 
which, ns far as it has yet bc^*n proi'od, answers equally well, as 
a fuel either for domestic purposes or for generating sletim. — 
Afpridged from the IXmes. 



218 


TEX TEAB-BOOX 07 FACTS. 


^str0nomt) anlr fHitteoroIong. 


HONOUBS TO ASTBONOHY. 

Thb French Academy have elected Mr. Huggins, F.R.^, and 
Professor Simon Newcomb, of America, correspondents in the 
Section of Astronomy. Professor Newcomb has been awarded 
this year’s Gold Medal of the Royal Astronomical Society for 
his tables of Neptune; and M:?. Huggins, who is well-known 
fur his discoveries as to the physical constitution of the stars 
and nebuhe, has also recently been appointed by the Emperor 
of Brazil a Commander of the Order of the Bose. 


TUB SHAPE OP TUB 8XJN. 

In 1809 Lindonau fuumL in re<lucing certain observations 
of the sun, that there were dmerences in the observed diameters, 
which ho thought could not bo (explained by errors of observa- 
tion, as they seemed to be of a porio<Iic nature; anil he suggested 
the hypothesis that the sun was not quite spherical in shape, 
but spheroidal, and rotating about its piajor axis.* Recently 
Father St'cchi, of Rome, unaware of Lindenau’s investigation, 
con^ecturiHl that the effect of the active forces in the sun may 
prtwlnce changes of volume in the masses of luminous gas tl^at 
surround it, wiiich would Ik), perhaj^s, perceptible in accurate 
observations of the sun’s diameter. He accordingly had regular 
observations made from Juno 1871. at the Observatory of the 
Collcgio Romano, and, at his instance, similar observations 
were also made at Palermo. These Father Secchi discussed, 
and it seemed to him that the two series agreed well togethf;r, 
and that the tlifferencos observed -were too regular and too groat 
to mliuit uf being attributed to errors of observation. He also 
found that the greater diameter was observed at those times at 
which' tile number uf spots and protuberances was less. It thus 
appeared that the action of solar forces actually did change the 
visible diameter of the sun ; but Dr. Auwera has carefully re- 
discussed Father Seccht's observations, and arrived at an opposite 
conclusion. He objects to the alleged agreement between the 
Rome and Palermo observations; and tliough admitting that 
both series assign a principal minimum in April 1872, ho con- 
siders that the general agreement is scarcely more marked than 
the contrary. A careful comparison also between numerous 
observations of Bessel and Struve with tlie solar spot periods 
does not show any connection. On the whole, therefore, Dr. 
Auwers considers Uiat it cannot be said that any changes in the 
sun’s diameter, due to agencies upon it, have yet been detected 
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by the telescope. His paper appears in the McnaUherieht of the 
Berlin Academy for May, and an abstract of it was communi- 
cated to the l^yal Astronomical Society at their November 
meeting . — The Academy. 

TEHPURATUBB OF THB SXTK. 

Mb. Dbwab, of Edinburgh, has lately been doing some valu- 
able work, with a view to determining the temperature of the 
sun, and also to determining the probable fusing and boiling 
point of the, as yet, infusible element carbon. The paper reail 
by him, although upon neither of these subjects, was somewhat 
allied to them, and has received Mr. Dowar*s attention during 
their investigation. A supposition of an ingenious nature had 
been formed, that hi^h temperatures might be measured by 
obsem'ing and registering the length of the spectrum obtained 
at any particular ‘point, it is well known that at a compara- 
tively low temperature light of low refraiigibiliby is only 
emitted, and that the more refrangible rays come into Wcw as 
the temperature rises. This idea seemed exceedingly w'ell 
founded, and doubtless would hage proved vahuible, lait that 
Mr.* Dewar finds the human eye is sometimes more and some- 
times less sensitive to light of a particular reArangibility, thus 
precluding it from making trustworthy observations ; and, 
further, the advance in the length of the spectrum is not sharp 
enough for^iccurate registering. However, the grant made by 
the Association for the cariying out of these researches enrtpot 
be said to have been of no avail, as Mr. Dewar appropriated it 
to another investigation, viz. that of estimating the increase in 
the light of the spectrum as the temperature rises ; and in this 
direction following out Becquerel’s i<lea, ho has arrived at the 
conelu.ston that, above a temperature of 1,000°, the heat in- 
creiTses as the square of the light. 

. No one is entitled to more consideration than Mr. Norman 
Lockyor when speaking upon matters connected with the 
physical character of the sun ; and as the chemistry of the sun 
must he intimately associated w'ith its present physical condi- 
tion, any hypothesis coming from him is worthy of a chemist’s 
investigation. Mr. Lockyer’s belief is that the sun and stars 
present to us different stages and degree.s of celestial dissocia- 
tion ; that in some of the hotter stars this dissociation is com- 
plete, matter existing in its true atomatic state. He l>elioves 
that at the temperature of the star Sirius, for example, many 
of the bodies which wo here recognize as elements — many of 
them metals — are decomposed, and that no metalloid or com- 
pound exists. A class of stars tiot so hot as Sirius, in which 
our sun may be included, although ha\nng probably no com- 
pounds existing, yet nevertheless have matter in a more 
complex state, ana possess a less quantity of free hydromn. 
l%is class forms the largest class. There is, however, a tnird 
division consisting of stars of a lower temperature, such as the 
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red stars, in which the temperatnre is sufficiently low to allow 
of higher combinations existing. Mr. Lockyer draws these 
conclusions from the observation of the spectra of the stars, 
these spectra gradually increasing in complexity from stars such 
as Sirius upward ; and they also afford internal evidence that 
the bodies emitting the light are also more complex. Views 
such as these have been already expressed by tome chemists, 
who have made the primeval earth their especial study ; and 
there seo^ns to bo no impossibility or great difficulty in receiving 
the conception which Mr. Lockyer has now introduced, founded 
as it is upon physical evidence. — AthentBvm, 


OK THB MOOK. 

The Spectator thinks that our Moon presents a strange 
problem for our investigation. It is gratifying to us terrestrials 
to regard her as a mere satellite of the earth, but in reality she 
deserves rather to be regarded as a companion planet. She 
follows n path' round the sun which so nearly resembles that 
pursued by the earth, in sha^e as well as in extent, that if the 
two piths were traced down on a quarto sheet it would not bo 
easy to distinguish one from the other. Our earth is simply 
the largest, while the moon is the smallest of that inner family 
of worlds over which the sun bears special sway, nor does' 
« Mercury exceed the moon to so great a degree in mass and in 
vohimo as the earth or Venus exceeds Mercury. Yet the moon, 
•with her surface of fourteen million square miles, seems to be 
beyond a doubt a more desert waste, without air or water, 
exposed to alternations of heat and cold which no living creature 
we are acquainted with could endure ; and notwithstanding her 
position as an important memlier of the solar system, as well as 
the undoubted fact that in ' her motions she obeys the sun in 
preference to the earth, she has nevertheless been so far coerce ' 

) by the earth’s influence as to be compelled to turn always tht 
same face towanls her larger companion orb, so that not a ray 
from the earth ever falls upon fully five nuUions of square miles 
of the farther lunar hemisphere. A waste of matter here, wo 
might say, and a waste of all the energy which is represented by 
the moon’s motions, did wo not remoml:«r that we can see but a 
little way into the plan of creation, and that what appears to us 
waste may in reality bo an essential and important part of the 
great scheme of Nature. 

The influence exercised by the moon on meteorological phe- 
nomena has been the subject of a communication to the Academy 
of Sciences at Paris, by M. Marchaud. From examining the 
distributions of storms between the years 1785 and 1872 he 
supposes that he detects some relation' between the appearance 
of storms and the Age of the moon, and he attempts to show by 
tables that the moon has an 'appreciable influence on the temm- 
: . rature and pressure of the air, on the state of the ^ and the 
distribution of rain. 
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THB APPBOACHIKO ^BABBIT OF TBNVS. 

On November 14 Sir George B. Airy explained to the Boyal 
Astronomical Society the general state of the preparations for 
the transit of Venus. First, as to the selection of stations. He 
had originally selected five observing-stations, and in making 
his choice he had endeavoured to keep in mind what other , 
Governments were likely to do. He had been induced to re> 
cdmraend another station in Northern India for the purpose of 
taking a series of photographic observations to bo used in con> 
junction with the photographic reconls to be obtained at the 
soutliern stations. As the French would not sup|x>rt the station 
which ho had selected in the Sn:>dwich Islands, by an expedition 
to the Marquesas Islands, he had found it necess;ir3' to recom- 
mend to our own Government that there should bo two subsidiary 
observing stations in the Sandwich Islands. The station which 
had originally been chosen was Honolooloo, at about the middle 
of the islands ; the new sUitions wore to be Ha-wni-i to the east 
and an island at the western extremity of the group. The throe 
stations would thus be distributed ^)ver a disUiiice of some 300 
miles — a fact which would grotitly add to their chances of fine 
weather. He had also been considering the propriety of estab- 
lishing stations at Christmas Island, at Hurd Island, and in 
Whisky Ba^, but at i)re.sent they know littio of the chances of 
anchorage or fine weather at these places. The ChalUnger was, 
however, about to visit and survey thorn. It would then proceed 
to Australia, whence the results of their investigation would no 
doubt be telegraphcil to bhigland. As to the sehx;lion of stations 
in the extreme south, the Admiralty would have nothing to do 
with any station where there was no anchorage, and where there 
were no human beings. Any stetion which laboured under both 
disqualifications must undoubtedly bo rojcnitcd as unsuitable. 
Ho felt hinnself borne out in this determination by the fact that 
other nations had adopted the same practical view in their 
selection of stations. The Astronomer-Royal then enumerated 
and pointed out upon a glola) the stations which had l>een 
selected : 8 American, 5 French, 4 German, 19 Russian, and 8 
English, besides the private enterprise of Lord Linds<ay. He 
then proceeded to give a description of the now well-known 
** black drop,’’ which was sometimes described as being so large 
as to make Venus appear “ pear-shaped ; at other times the 
illegitimate connection between Venus and the limb consisted 
only of a narrow black strap or band. The Astronomer-Royal 
Had had a working model prepared at Greenwich with a black 
disc moved by clock-work. The black ligament, or drop, came 
out as a very marked feature of the contact with the artificial 
limb. And he hoped that Captain Tupman would be able, from 
a discussion of the observations of different observers with dif- 
ferent telescopes, to determine in what proportion the pheno-, 
menon was due to the aperture of the telescope used, and to 
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what he might call the personal equation of the obserrer. , He 
then procewed to explain how when Venus was upon the sun’s 
limb meashres are to be mode of the common chord of Venus 
.and the limb, and how these measures are fleeted by the form- 
ation of a “ black drop” between the two images. — lird Lindsay 
then showed some photographs of a model of Venus upon the 
limb, in which the “black drop” was photographed as a re- 
markable feature. He pointed out that when the exposure was 
longest the “ black drop ” was most marked ; and he showed 
that its size might be greatly reduced by using a istop which only 
permitted the rays from the central parts of the lenses to reach 
the plate. I)r..I)e La Rue luiid it was quite wonderful to see 
the amount of preparations which were going forward at 
Greenwich. It was not right to thrciW out such insinuations as 
Mr. Proctor had done about “ official obstmetiveness.” 


MRWS FROM TUB STABS. 

Tub Popular Science Review contains an article by Mr. 
Proctor entitled “ News frofl the Stars,*' in which he reviews 
certain spoculations of his regarding the distribution and motion 
of the stars in space, the accuracy of which recent spectroscopic 
obsen'Htion has confirmed. His view is that the stars are 
arranged in definite systems, the constituent members of which 
travel through space together. These systems are not conter- 
minous with the constellations, which are often m>ule up of stars 
not in the same plane at all, and not travelling in the same 
direction. Nearly four years ago Dr. Huggins showed that the 
bright star Sirius is travelling away from us at an enormous 
velocity ; and recently ho has ascertained that of the seven stars 
of Ursa Major — the Septemtrionos of the ancients — two are 
moving in one direction and the other five in the opposite 
direction. The five stars which have the similar motion are 
consequently regarded as one star-family. 


vbw lunab tablbs. 

At a meeting of the Royal Astronomical Society, a most 
interesting communication has been read from the Astronomer- 
Royal, containing a proiect for a new set of lunar tables, and 
detailing a few steps which he had already made towards their 
formation. It is well known that the tames at present in use 
are those of Prof. Hansen, of Gotha, which were very much more 
accurate than those of his predecessors. Their author had 8uA> 
ceeded in discovering some equations previously unknown, and 
was able, in forming his co-efficients, to avail himself of a great 
mass of Greenwich observations, especially those made in recent 
years with the Altazimuth instrument, which furnished places 
of the moon at those |mTts of her orbit, near the ooqjunction, 
wheu it is not piaetieaUe to make observationa on the meridian. 
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Altho^h, then, these tables are a great step in adTance, yet 
there is room for forthei; improvement ; and the Astronomor- 
Bo^l thinks (in which we fully agree with him) that the form in 
which they are arranged is not well adapted for use, or likely to 
find permanent acceptance. The late M. Delaunay, of the Paris 
Observatory, had made further and important developments 
in the lunar theory, and was understood to be forming a fresh 
set of tables, when his premature decease cut short his labours 
before they were completed. In the new scheme just announced 
by Sir G. .Airy, he proposes to base his operations upon the 
works of his predecessors, particularly of M. Delaunay, the 
greater part of whose ' theoretical work he will adopt ; but in 
the actual numerical laliour of the formation of tables ho hopes 
to arrange such adaptations as will enable much of it to ^ done 
by ordinary computers. 

The stupendous work effected by the Astronomer-Royal 
during his tenure of office in the complete reduction of the 
observations of his predecessors at Greenwich, from the date of 
the commencement of accurate observations with good instru- 
ments by Bradley in 1750, togethei with their continuation by 
himself from 1836, and their extension, as already montioneef, 
by the use of the Altazimuth from 1847f to parts of the moon’s 
orbit at which she necessarily always escaped observation on the 
meridian, have furnished the material^ for all the important 
improvements in the lunar theory made by recent investigators. 
We are sure, therefore, that the whole astronomical- world will 
join us in cor<lially wi.shing him success in his scheme now an- 
nounced for himself making these great works of the fullest 
practical use by the formation of tables which will supersede all 
others, and long continue to represent with accuracy the motions 
of our erratic satellite. — Athenaum, 


BBMABKABLR STAB-SnOWBB. 

Tbx pabt year was distinguished the occurrence of a most 
remarkable stur'Shower on the night of November 27 last, to 
the expected appearance of which astronomers were looking 
forward with especial attention from the unexplained absence of 
the double comet of Biela (to which it belongs) from its accus- 
tomed returns in the last three of its periodical revolutions. The 
probability of the comet’s path being marked by a meteoric 
stream into which the ^rth might plunge on or about Novem- 
ber 27 every year was alrei^y become a certainty, by the 
observation of such a meteoric stream on November 30, 1867> 
On that night M. Zezioli, of Bergamo, observed a distinct 
star-shower, according to ^hiaparelli, no dgubt of whose be- 
longing to the missing comet could be entertained. Although 
the exact date of the shower could not be accurately foreU^ 
with certainty from the wont of recent observations of the 
comet, yet every probability of its bung seen was fhvoozable 
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to its reappearance last Year, and those who awaited it, as 
well as many nnexpected watchers of meteor-showers, were 
surprised by the brilliant spectacle which it suddenly presented. 
At the first approach of darkness'on the evening of Wednesday 
the 27th of November last, the cloudy state of the sky un- 
fortunately deprived observers in the south of England from 
witnessing the sight ; but in Scotland, and north of the Midland 
Counties of England, many uninterrupted views of it were ob- 
tained. On the European continent and in the United Stotes of 
America, as well as in the East Indies, at the Miuritius, and in 
Brazil, observers were equally fortunate in recording its appear- 
ance ; and few great star-showers have hitherto been more 
satisfactorily o1)scrved, or indee<l more abundantly described. In 
an astronomical point of view, the agreement of the time .and 
other circumstances of its appearance with the siipposiKl path of 
the lost comet is so exact as to prove that the calculations made 
by astronomers of that comet’s orbit cannot bo affected by any 
errors of a large sensible amount, and a proof almost certain is 
thus obtained that the disappearance of the comet is owing to 
no unexplained di.sturbancu of its path ; but that like .some 
former comets of variable brightness, it lias not improbably faded 
for u time out <xf view, and that at a future time a reasonable 
expectation may be entertained of ro-discoveriiig it pursuing its 
original path in repeaUsl visits to the earth’s neighbourhood, 
and to the field of telescopic observation. — Nature. * 


UKMAUKAJU.K METRO K. 

A VRKY remarkable meteor passed over apart of Austria and 
Saxony on tlu^ evening of .rune 17, the observations of which 
have Injon collected and discussed by Professor Niessl, of Briinn, 
in Moravia. It left a long white streak along its apparent path 
in the sky. which remained visible for nearly half an hour. The 
meteor itself appeared to break up, with an omission of sparks 
and a detonation audible at a considerable distance, about a 
quarter before nine — after sunset, therefore. The numerous 
observations made at Vienna, Briinn, Prague, Edniggratz (of 
battle celebrity), and other places, enabled Professor Niessl to 
determine its real path during the time of visibility with some 
degree of accuracy. The result was that it was, when first seen, 
vertically above a place a little to the south of Ghrudim, in 
Bohemia, at a height of about 3o English miles, and, at its 
dissolution, nearly vertically above a village called Hemnhut, 
in Saxony, at tlie height of a^ut 18 miles. Particular inquiry 
was made at the latter place, but nothing was heard of any 
.fragments being found, only some non -scientific persons stated 
that the meteor appeared to have burst in a north-easterly 
direction. It would appear, however, from a newspaper report, 
that before the final burst some fragments fell at ProsehwiU, 
near Beichenberg, were some pieces were found nearly of the 



ASTBONOXT ANB HBTBOBOLOGT. 


size of a fist, burning with a blue fiame, and emitting a sulphu* 
reoua smell; the detonation there was loud, and compared to 
the firing of distant cannon. The general course of the meteor 
was from south-south-east to north-north-wost ; and it was seen 
at different places along a path occupying altogether an extent 
of about 80 miles. 


PERlODICAi:. COMETS. 

The Periodical Comets of llrorsen and Faye have been re- 
found by M. Stephan, at Marseilles. The former was detect^ 
by him on the night of Scpteml>er 1, the latter on that of 
Septeml)er 3, both at al)Out 4 o'clock (civil time) on the follow- 
ing mornings. Of iirorscii's his description is that it ** has the 
appearance of an ovoid nebulosity, diffused, of an excessive 
faintness, with a trace of condensfition towards the central part ; 
the observation very difficult.” This body was first discovered 
by Prorsen, at Kiel, on Febriuiry 26, 1846, and some interesting 
observations of it were made at tlio last appearance in 1868. 
On the present occasion it will l )0 Ih perihelion about October 
10, but was nearest the Karth (al>out 100,000,000 of miles) on 
the 10th of this month (September). Faye's comet was first 
discovered by M. Faye, at Paris, on November 22, 1843. and 
has been seen at every return to perihelion since, in 1851, 1868, 
and 1866, bdt always very faint. M. St<^plian described it, when 
recently seen by him, as *• exces.rively faint, very small, llbt 
w’itli a very distinct (bien net) little nucleus, which renders the 
observation easy.” 


DAMOBU FROM XIGHTRINO. 

An American gentleman -who has boon figuring up the 
chances of being struck by lighting arrives at the following re- 
assuring results. Taking the figures of the last census reports, 
we find that during the year 1870 there were, in the whole 
country, 202 deaths from lightning-stroke. I.*t womankind 
take notice that, out of these, 148 deaths w'cro of maTe% and 
only 54 of females. The total number of deaths from all causes 
was nearly 500,000. There were 2,437 deaths from other 
causes to one death from lightning, and there were 190,888 
persons living to every one killed by this cause. It is somewhat 
sin^lar that the lightning was decidedly more destructive with 
botn males and females between the ages of 10 and 80 years 
than with any others ; between 10 and 15 years is the most fintal 
time, but even then the number is very small. Much comfort 
for those still inclined to be timorous is to be found in going 
back further on the record. The deaths by lightning in 1870 
were only 11 more than in 1860, while the population had in- 
creased more than 7;000,000, and the rate is declining, in sj^te 
of the hasty oonclusioDs fbnned by reading the news of a obj. 
p 



TUB TXAR-BOOK OT FA01S. 


^6 

Iq 1860 there were 48 deaths by lightning out of every 100,000 
deathe from all causes; in 1870 the rate was only 42. But 
now, while only 202 persons died from lightningHStroke in 1870, 
there were 307 deaths from sunstroke, or nearly twice as many. 
Yet the nurolior of persons who shudder if hen they see the sun 
rise would hear a very small ratio to those who shudder at the 
rising of the thunder cloud. The rate of deaths by sun-stroke 
has declined during the decade from 01 to 81 in 100,000 deaths 
from all causes, and, with the increase in care and information 
on the subject, is likely to decrease still more, but it will always 
probably bo largely in excess of the lightning-rate., It is also 
noticeable that there were 1,348 deaths by suicide, while there 
were onl^ 202 deaths by lightning — in other words, an in- 
dividual 18 six times as likely to kill himself as lightning is to 
kill him . — London Medical Record, 


LIOHTNINa-nODS. 

Thk Joumtd of Vie Frauklin Institute has published a series 
of articles by Mr. John M. Mott on Lightning. The writer 
comes to the following among other conclusions Lightning- 
rods, as usually erected, do not aflR)r<l much protection.” “ The 
conducting power of Lightning-rods is proportional to their 
solid contents, and not to their surfaces.” "Insulators are of 
use in any case.” " The rod must bo attached, directly to 
tfio buihling, the closer the bettor.” "Sharp points for the 
upper terminations of rods are necessary ; rods are of but little 
value without them.” 

ST. PATTL’s and thk T.1QHTNINO. 

Altiioxiok much had boon done to protect St. Paul’s 
Cathedral, rocont examination showed that it was in a very 
dangerous oouditioii. l^pon the rejHirt of Mr. John Faulkner, 
AsfMiciaU^ of Ttdegmph Engineors, of Manchester, the authorities 
cominissione4l him to prepare a plan for ^he ilttiog of the 
cathiKlr<d with an cfficiont system of conductors. The plan 
submitted was upprovcHl, and the fitting is now completed. In 
metallic connexion with cross anti luill, and scrolls, are eight 
copper conductors, each being a half-inch strand of copper wires. 
The 4 >ctagonal strand has been adopted ns giving most metal 
in. tlio least space. These eight conductors then pass to the 
ng>billiajf railing of the Golden Gallery, with which they are 
iu metallic counmdon. Thence they are carried down to the 
dome, to the metallic surface of which they are again con- 
nected at several porttous of their length; then down the 
rainfalls, over the leaden roofs of the aisles, in the angles 
formed by the aisles themselves ; again dqtwn the rainfalls to 
the sewers. APurther, the riioir and nave roofs are connected 
together by a saddle or conductor stretching over them both. 
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and joined to the conductors proceeding from the summit of the 
west towers. Even this, it is said, did not satisfy Mr. Faulkner, 
who tested, sheet by sheet, the electrical condition of the leads, 
connc^ng the worse insulated sheets by copper bands to the 
better conducting sUrfaces. Thus the dome, aislo<roofs, and 
ball and cross, and the two west towers, form one immense 
metallic conductor, and the danger arising from interior gas- 
piping is removed ; for it is proved that electricity accumulates 
upon the surface only of l) 0 ^lies.^' In the sewers, which always 
afford a moist earth connexion, the copper strands are riveted 
to copper plates, and these agaiin are pegged into the earth. By 
this means as good an oiirt-h connexion is obtained at the top 
of the cross, at the very summit of the cathedral, as is found in 
the sowers at its base. The misfortune is. that if another 
electrician were sent to-morrow to report on the condition of the 
cathedral, ho would, doubtless, show that it was full of weak 
points. However, we must trust to Mr. Faulkner, who seems 
to have gone into the subject very carefully. — Builder, 


WIND-INDICATORS. 

In a communication to the Acjulemie des >Sciences, M. Tany 
objects to vanes as indicators of the wind, since thty indicate a 
direction wJ^en there is no wind, and they do not indicate the 
force or velwity of the -wind. He would substitute a little flag * 
suspended by a cord from a metfillic ring pulleyed on a vertlbid 
rod. 


NORTH ATLANTIC IIURRICAN^. 

A PAPKR has lieen rea«l to the Meteor<jlogical Society, “ On 
the North Atlantic Hurricane of August 20 to 24, 1873, which 
did much damage at Halifax. Nova St'otia, and elsewhere,” by 
Capt. H. Tonybee. The author allude<l to various data which 
had come into the Meteorological Office r<specting this gale, 
especially to a chart of its track, and iin|)ortaiit remarks from 
Mr. J. R. Macfarlano. This <lata proved tbat it was a hurri- 
cane, and its route was traced from a position to the south-east 
of Bermuda to Halifax, showing its probable track for four days. 
Tlio author then went on to say that if the circular theory for 
hurricanes were correct, little more could be done, thouf^ it 
would be very interesting to trace so hard a gale from its iorm* 
ation to its breaking up. But he said if Mr. Meldrum's Notes 
on the Form of Cyclones in the Southern Indian Ocean ” were 
correct, then it was incumbent ^7n the meteorologists of the 
northern hemisphere to institute a similar inquiiy, as the form td 
cyclones in the southern hemisphere worked out ifrom facts hy^ 
Mr. Meldrnm made it* necessary to modify the rules in use 
amongst seamen for avoiding their centres. An enlarged copy ^ 
of Meldrum's diagram (reversed, to adopt it to the northern 
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hemiAphore) was exhibited. The paper concluded' with a sug- 
gestion that the August gale of 1873 would afford the means 
for inquiry into the shape of the northern hemisphere cyclones, 
and that data for that month should l>o collected from al^ parts 
of the North Atlantic, and worked up into daily synoptic charts, 
which suggestion the author hoped would be carried out either 
by America or England. — Athenaum^ 


CTCIOKBS. 

A cqMMUNiCATiON has been made to the “Academia dei 
Lineci” of Romo, by M. Tarry, giving the results of his 
personal experience and investigations into the connection 
between the cyclonic storms and the showers of sand that fre- 
quently visit Southern Europe. M. Tarry, after travelling as 
iSe<?retary to the French Meteorological Society into Northern 
Africa and the Desert of Knhara, and having consulted the files 
of the Daily Weather liiUletin of the Paris Observatory, believes 
himself to have estalilishud the fact that whenever a cyclone 
passes southward from Europe over the Mmliterraneau Sea into 
Africa (as some few of them do every season), it then returns 
northward or nort li west wani, and transports, the sand which in 
the <h)sert formed a sand-storm to the southern coasts of Europe 
as a sand-shower of greater or less durutiou. 


MKTKOUOLiUlY OP IXDIA. 

Foil some years pist ineteorulogicnl observations have been 
regularly made at many places throughout the length aud 
brwulth of India, Chiefly by native observers, under the ilirection 
of the bx’al European authority, usually the surgeon, aud these 
observations have !)wn published, aud tlistributotl to many parts 
of the world. Meteorologists have made use of them in their 
discussions alx>ut the climate of India, aud in their general 
theories of the weather. What will they wiy when they hear 
tliat the olmcrvations are worthless ? Yet such is the fact : a 
recent tlisinwery having demonstrated that in Bengal (and in 
an ailjoiniug Presidency) the native observers, loving ease better 
than duty. Tuul for years lieen in the practice of sending in false 
ret-urus. In some instances the figures of one year were 
deliberately re-copied and liandtHl in ns tlio register for suc- 
ceeding ymrs. Cousi*quent.ly the long series of ol^ervations will 
have to be carefully expurgated before they can be turned to 
profit in meteorological scienep. — Athena wm. 

lIAURlTlTrS OBSBBVATOBT. 

In the Report of the Council for the year, presented by 
Capt. Douglas Galton, it was stated that in accordance -with a 
resmution passed at Brighton last year, the Council urged upon 
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the Colonial OfQce the expediency of affording such pecuniary 
aid to the Mauritius Observatory as would enable the director to 
continue his observations on the periodicity of the cyclones. An 
intimation has been received from the Government that an in- 
quiry into the condition, size, and cost of the establishment of 
the Observatory is now lieing conducted by a special Commis- 
sioner from England, pending which inquiry no increase of 
expenditure upon the Observatory cun be sanctioned ; but that 
when the results of the inquiry should bo made known, the 
Secretary for the Colonies will direct the attention of the 
Governor to the subject. The Council have not deemed it 
uecesr<iiry to take any action on the resolution passed at 
Brighton in reference to the Botanical Establishment at Kew. 
A tliirtl resolution passed at Brighton related to the observation 
in India of the Transit of Venus in 1874. The result of com- 
munications M'ith the India Office on the continuation of solar 
observations in India is that a photo-holiograpli and other 
iuBtnimcntM are in course of preparation for these objects. Th€» 
Council were remindtKl that there are in the three Provinces of 
India Government officers engagetSWrom time to time in record- 
ing obson-ations of this nature. A Committee was appointed at 
Exeter, in 1869, on the laws regulating the flow ami action of 
water hobliiig solid nintter in sus{)ension, and the Indian 
Government have offeriKi 2,000/. to enal>lo experiments to be 
carried on. — Jbid. 


THE KEW YOKK OHSKHVATOUV. 

The ReiKjrt of the Birector of the New York Meteorological 
ObservMtoiy is before us. The jioiiits consi^Tcd in this Keport 
are: 1. Has the summer temperature of the Atlantic States 
undergone any moiliflcation ? — The general eonelusions are, that 
there has been no cliunge. 2. What, is the dirc^>tiun in which 
atmospheric fluctuations cross the United Sbites? — The general 
conclusions are, that atmfaspheric disturbances cross the IJnitefl 
States in a direction towards the ca.st, the cold wave from about 
W.N.W. to E.S.E., and the warm wave fnan W.S.W. to E.N.E. 
3. Is it possible to tnice the pasfjhgo of American storms across 
the Atlantic and predict the time of their arrival on the 
European coast ? — The answer is. Yes ; out* of eighty-six atmos- 
plieric disturbances expcctetl to cross the Atlantic, only three 
seemed to have failed. These results are of considerable interest 
and importance. 


THE HBTEOBOUDOICAl. SOCIETY. 

Tns Annual General Meeting of the Meteorological Society 
was held at 25 Great Qeorge Street. Dr. R. J. Mann, president, 
in th.e chair. The date of the annual meeting having been 
altered in June last to January, the Report of the Council was 
shorter than usuaL The earlier portion of the Report dealt 
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principally with the variouB alterations made at the Society’s 
library at 30 Great George Street, and with the efforts which 
the Council have been making to render the operations of the 
Society more extended and rest upon a broader basis than 
heretofore. The Council took advantage of tlie presence of 
their foreign secretaiy, Mr. Scott, as one of tlie delegates from 
this country at the Meteorological Congress at Vienna, to re- 
quest him to represent the Society. The Congress was duly 
held from the Ist to the 16th of 8eptotnl>er, when Mr. Scott 
presented a Re^irt on the replies received in answer to a series 
of qiiosiions which the Council iasued to the Fellows on several 
important points in connection with the hours of observation, 
instruments, &c., and wiiich has. boon printed in the Report of 
the Congress. The Report concluded by stating that the Council 
have to murk with some measure of satisfaction the maintenance 
of the numbers of the S<xdety during a somewhat critical and 
transitional ptriod in its history ; wlien changes of detail have 
been outere(l u)x>n with a view to increased energy of action, 
and when the beneficial results of the alterations have not yet 
had time to bo practically felC,: 

The Presi<lent then <lelivered his address. After alluding to 
the loss wbidi the 8ix:iety luul recently sustained in the death of 
Mr. Huardiuore, aiivi marking the place that gentleman had filled 
as President at the transition era of the Stxuoty’s histoiy, the 
Vrositleut drew attention to a misconception that is largely od- 
tertf^iuod of the primary aims of meteorological science, and 
pointed out that, desirable as a coinprohcnsivo and reliable 
theory is, the imnuHliato ol»j<vt of observational work is none 
the less certainly the determination of climate in different re- 
gions of the eart.h, tffid the investigation of the methoil by which 
the action of the great natural fori'es that determine temperature, 
direction find force of wind, and rainfall, is influenced by physical 
conditions. The firgumont was supi)orted by evidence of the 
valuable practical results that are secured in these particulars 
by the lalsnirs of meteorologists. 

The address then prcx'etuleil to note briefly the chief landmarks 
that had inarkcil the yearly pnogross of meteorological science 
since the peritxl of Mr, Btmi^more’s presidency, when the Society, 
in its remodelled form, had just reached the half-way stage of 
its history. Fixim this review it appeared that the photographic 
niethcxl of record has been largely oxteudofl, that the discussion 
of tlie Greenwich olwer vat ions from 1818 to 1868 is being 
steadily pursued ; that the influence of meteorological conditions 
upt^n the public health is carefully investigated in the metro- 
politan district ; thut telegraphic intercommunication of meteoro- 
logical aspects is now regularly made throughout the United 
States of America, and fh)m the Meteorological Office in London 
through England, and through France to the shores of the 
North Sea and Baltic in one direction, and to Corunna in the 
other; and that storm warnings are displayed, and fishermen’s 
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barometers maintained, at 120 coast stations. The methoaicai 
investigation of the connection of sun-spot periods with atmos- 
pheric phenomena, such as rainfall, aurora, magnetic storms, 
and earth currents, was also alluded to. Among other topics of 
special interest conducted with the recent progress of meteorolo- 
gical science, the President dwelt, with especial favour, upon the 
discoveiy and establishment of Buys Ballot's Law, and Mr. F. 
Steveusuu's Barometric Gradient ; the extension of the influence 
which indicates this law to the great vorticfil circulation of the 
oceaus, traced out by Dr. CarjHJOter and Professor Wyville 
Thomson, the marine charts, and ospmaLly the muppii^g out of 
the mid-Atlantic area; of the Dulilrum calms by Captain 
Tonybee ; Mr. Meldrum's Mauritius investigations of the move- 
ments of cyclones of the Indian Ocean, the daily weather-charts 
of the Meteorological Office ; Mr. Symons's exiimination of the 
rainfall of the British Islands, with a volunteer staff of nearly 
1 ,700 observers systematically distributed ; Mr. Draper’s de- 
ductions as to the invariability of the climate of the United 
States, and to the orderly progress of storms across the entire 
breadth of the Atlantic ; the ostaj|lishment and w'ork of Inter- 
national Meteorological Conferences, and the barometric com- 
pensation of cUx^k rates for altering pressures aud resistances of 
the ulmospliere. 

RADIATION OP IIRAT FBOK THR MOON. 

At the Iloyal Institution, in a discourse read by the Bari of 
Bosse, F.U.S., it was stilted that during the course of the year 
1868 an arrangement was prepared for measuring the Heat in 
the image <*f the Moon, formed by the iniqror of the 3-foot re- 
flector at Pursoiistowii. For the purpose of further concentrat- 
ing the heat of this image of 2'0 inches mean diameter on to the 
face of a thermopile ^id of an inch diameter, a concave mirror 
of 31 inches diameter and 3 inches focal length 'was employed. 
To secure greater steadiness of the needle than was otherwise 
obtaiiuible, a second similar concave mim^r and thermopile were 
phiced by the side of the first, the similar poles of the tliorraopilos 
being connected with each other, aud the others with the ter- 
minals of the galvanometer. Thus, the deviations duo to the 
Moon’s heating cfifect were proportional to the sum of the cfiTects 
duo to each pile separately, and those arising from disturbing 
causes, acting on tlio two piles, to the difference of the cfiTects 
due to each pile. • To secure still greater steadiness of tlie needle, 
the two piles of four pairs each, which, having been made at 
different times by Messrs. Ellioft, not of equal power, were re- 
placed by two more equal thermopairs construct^ on the spot. 
The apparatus was enclosed on all sides, except on that towards 
the mirror of the telescope, with a box of tin and glass, and the 
lattice-tube was covered with a cloth to keep draughts of air 
fyom the piles. Two covered wires led from the thermopiles to 



TEB TBAB-BOOX OV FACIS. 


f . 

the galvanometer In the observatory, and the heating effect was 
determined by directing the telescope so that the Moon's image 
fell alternately, for the space of one minute, on each of the two 
small concave mirrors. 

The observations ma<le during the seasons 1868-9 and 1869- 
70, were found to follow pretty well Lambert’s law for the 
variation of light with phase. It was found also that a piece of 
gloss which transmitted 80 per cent, of the Sun's rays suffered 
only about 10 per cent, of the Moon's rays to pass through; 
thus a large amount of absorption before radiation from the 
Moon's surhice was sliown to take place.* 

In the earlier experiments no attention had been paid to the 
correction to be applied for absorption of heat by the Earth's 
atmosphere ; but, as the apparatus was gradually improved, it 
became indispensable to determine the amount of this correction 
before attempting to approach more nearly to the law of variation 
of the Moon's heat with her phases than had been done in the 
earlier investigation. 

By taking long series of readings for lunar heat through the 
greatest ranges of zenith di«;.atice available, a table expressing 
the law f<jr decrease of heat until increase of zenith distance, 
closely following that deduced by Seidel for the corresponding 
decrease of the fiqht of tlie stars, was obtained. By the employ- 
ment of this table, the determinations of the Moon's heat at 
.various moments <}f the lunation urere rendered comparable and 
Hvrdhiblo for laying down h more accurate “phase-curve” than 
had been previously obtained. This curve was found to agree 
more nearly with Professor Zullner's law for the Moon’s light, 
on the assumption tlyit her surface acts as if it was grooved 
meridionally, the sides of the grooves being inclined nt the 
uniform angle of 62° to the surface, than witli Lambert’s law 
for a perfwtly emooth spherical surface. 

The distribution of light on two white globes, constructed in 
accordance with Lambert’s and Zbllner’s hypotheses, on which a 
lamm from the eloi'tric light was thrown, was shown to be very 
different in the two cases ; the brightest spot on the former laiing 
at the Centro, ami on the latter at 6*2° on each side from the centre 
at the time of Vull Moou, and at other times on the former at 

• Assiuning WoUarton’s cBtimnto of 800,000 : 1 to bo the correct value 
Of the proportion between fiunlii^ht aiul that of Full Mmn, and the perccn- 
tngu of hout tranmnitUHl bjr kIhss to bo lo iN?r cent, for the Mboii*s nije and 
80 per cent, for the Hun’s (tlio diffon^nw being due to absorption before 
radiation from the Moon's surface), the oi^rreaponding^tio for eolnr and 
lunar heat deduced waa 80.000; 1. Tlie later olNterv^ons on lunar heot 
would require ecane inodlflcations of this value, but in the proaeut uncer- 
tainty as to the value for the pn>por^ion between sunlight and moonlight 
for which 

Wollaston gives the value 801,072 

Bougner 800,000 

Bond . . 470,900 

ZiUlner, 1st method ...... 688,000 

„ 2nd „ . • • * . 619,000 

fuHier examination oC tho question would appear unpradtahle. 
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the bright limb, from which it gradually decreaeos towards the 
terminator ; while on tlie latter there is a rapid decrease from 
the bright limb to a minimum about half-way to the torminntor, 
after which it increases again, and then fades away on approach- 
ing the terminator.* 

On examining the phase-curte which had been obtained, a 
certain want of symmetry on the two sides of Full Moon was 
perceived, which was ascrilted to the uueqmil distribution of 
mountain and plain on the lunar surface, ns was shown by a 
rough diagram of tiie lunar surface with its so-called “ seas." 
It had also been found that the percentage of the Moon’s heat 
transmitted by a sheet of glass diminished from 17*3 per cent, 
at Full Moon to about 13*3 per cent, at 22i®, 11 per cent, at 
45®, and 10 per cent, at 67. tlistance from Full Moon ; a cir- 
cumstance wnich might have been accounted for by supposing 
that there is a constant amount of radiant heat coming from the 
Moon in addition to that which, like the light, varies with the 
phase, had it not boon found that as the Moon approached toler- 
ably near the Sun, as for instance, on Alarch 27* 1871, when 
her distance from full was 138®, feo perceptible amount of heat 
radiated from her surfiice. 

The less rapid decrease of the Afor)n’s lieat than of her light 
on going farther from Full Moon, and the increase of percentago 
of lam t transmitted by glass towanls the time of Full Aloun, 
may pr<ib?ibly be explaine<i on the assumption that when tlu^ 
Sun's heat and light strikt! the Mfsai’s surface, the whole oi^ the 
former and <»nly a cert.niu pwiisirtion of the latt<*r, depending 
on the intrinsic refloeting power or “Albedo” of the surface, 
leave it again, and cousetpieiitly the shaded portions, which are 
inclined more t.owar<ls the pcjsition of the Earth at Quadmt.urc 
than at Full Aloon. retieet a larger amount of heat as com]>ared 
with the light at the former thau at the latter lime, and a 
greater flatness of tho heat- than of the light- plmso-curvo is 
the result. 

With the view of obtaining a decisive result on tho question, 
whether or not tho Moon's Hurf;ice requires an appreciable timo 
to acquire tho temperatures due to the various amounts of 
radiant hc'at falling on it at different moments, simiilUineous 
determinations of the amount of the Aloon’s heat and of her 
light were made, whenever the state of the sky nllow'od of it, 
during the Eclip.so of November 14, 1872. Tho Eclipse was a 
very partial one, only about A^th of the Moon’s diameter Vicing in 
shadow ; but alftlough this circumstance, coupled with the un- 
certain state of tlio sky, render*^ the observation far less satis- 
factory than it would otherwise have Invon, yet it was suflficient 
to show that the decline of light and heat as the penumbra came 
over, the Innar surface and their increase after the middle of the 
Eclipse were sensibly proportional. 

Bather with the view of finding the value of the galvanometer 
readings in terms of the radiation from a surface of known 
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tompcrature, and capable of being reproduced by anyone at any 
future time, than in the expectation of getting more than the 
roughest approximation to the temperature of the lunar surface, 
readings of the galvanometer were taken when the faces of the 
piles were alternately expo8e<l for periods of* one minute to the 
radiation from two blackened tin vessels filled with water of 
different temperatures. It was thus found that were the atmo* 
sphere removed, the surfaces of New and Full Moon might be 
respectively replaced by blackened tin vessels of equal apparent 
area to tliat of the Moon, and at temperatures of 60^ and 247° 
Fahrenheit. 

In conclusion, Lord Rosso expressed a hope that among the 
many which engage the attention of astronomers that 

of radiation of heat from the Moon might not be entirely lost 
sight of, more especially by tlioso who live in a more favourable 
climate for such ol^servations than that of the British Isles. 

In a (rommiiuication from Lord Rosso to the. Royal Society, 
it was stat(?d “ Lr»rd Hosse is of opinion that the difference be- 
tween the radiation of the New and the Full Moon may be set 
down at alxmt 200 degrees.’* Lord Rosso writes further 
*• The heating effect pnxl need by the Full Moon on the apparatus 
on its being turned from an adjacent part of the sky towards 
the Moon at l<'ull was wjual to that which would result were the 
Moon and sky respectively n^phiced by two blackened ^in vessels 
bf hot water whoso apparent ilimfnct(>rs are equal to that of the 
Moon, and whoso temperatures <Httcr by nearly 200 degrees 
Fahrenheit. It is loff to othor.s to form the best estimate they 
can of the allowance which should be made for the probable 
interiority in emissive power of the Lunar surface to that of 
lampblack, which is *the most powerful mediator known, and 
surjmssos polished metal in the proporJ;ion of 100 to 14.” 


The Presiilcnt of the Astronomical Society, Prof. Cayley, has 
read his address, on the presentation of the gold medal of the 
SiHriety to Prof. Newcomb, of tlio United States Na\’y, in recog- 
nition of the great value of his mntheniatico'^strrmomical works, 
especially the Tables of the planets irranus and Neptune. He 
took the opport unity of describing the principle.H on which these 
had been bastxl, {Kuuting out the nature of the theoretical work 
involved, which had thus been made of the fullest practical 
utility, and mentioning the desideratum which, especially in the 
case of Uranus, hail been suppUeil by the skilful and lal>orious 
exertion of Prof. Newcomb. B^t Prof. Cayley did not omit also 
to refer to his other important contributions to mathematical 
astronomy, particularly on the subject of the Lunar Theory. 



MmaUj, Meant of Raulie for MtUorofyical IZrmenta at the Royal OmryatOTg, Gn myich, in iheyatr 1878. 
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LIST OF FBBSONS FJCIlfBNT IN SCIBNCB, ABT, ANP LITBBATUBE, 1872. 


pROFBssoR Db La Hiyk. M. De La Bivo’s discoveries in 
science, and more particularly electricity, acquired him a 
European reputation, and by the political world of this country 
he was, not many years a('o, known anil appreciated during his 
short diplomatic career, wlien, *n a moment of great emergency 
and apparent danger to his country, the Swiss Confederation 
intrusted him with an important mission to Groat llriUiin. 
Born at Geneva, in 1801, of an aristocratic family, closely 
related to Oavonr, living in afflueni^ among the distinguished 
scientific and literary circle oT that city, l)c la Hive had sciircely 
completed his academical studies when, at the age of tw'enty- 
two. ho was calleil thc5 chair of natural philosophy, and took his 
CKsat among the Pictets, t he Do C.andollos, and Provosts of that day. 

l>e la Hire’s high si^ientif ; reputation is, as is w'oll known, 
principally duo to his discoveries in electricity; but electricity is 
far from being the only subject which fell under his investigation. 
His first roseanrhes were on the subject of heat. From 1825 to 
1827 he puldished, conjointly with his friend and colleague. 
Professor Marcot, several papers on the determination of tlie 
^pci'.flc heat of the simple and some of the compound gases by 
the methiKl of cooling, and in 18*28 he tfK)k advantage of a per- 
foration extending to the depth of alsjvo 700 ft. in search of an 
Artesian well, b) undertake, conjointly with the same friend, 
a series of experiments on tlio temperature of the interior of the 
earth. They constitute, as wo licliove, the first accurate r(?sult8 
obtaineil on that subject; for Poisson, the celebrated French 
mathematician, adopted them as a biisis from which hopnKJcedeil 
to deduce his well-known calculations on the temperature of the 
earth's crust. 

But De la Rive, as wo have said, was above all an electrician, 
and it is no doiibt to his discovoriosin that science that his great 
rtfpubitioij is principally duo. Si*aicely more than half a century 
ago olwtricity was comparatively in ' its infancy, occupying at 
most a chapter or two in the treatises of physics of that perioil. 
It has now become a vast science, and there are few of its 
branches to the advance of which Do la Hive has not more or 
less contributed. His resean^hes in 182d and 1826 on the 
chemical theory of the voltaic Isittery and on the properties of 
magneto-electric currents, prepared the way to future discoveries. 
Electro-dynamics, magnetism, the relations of magnetism with 
dynamic electricity, the propagation of electricitity tlirough the 
interior of liodios, the nature and properties of the voltaic arc, and 
the consideration of the various sources from which electricity is 
derived, are subjects which have all successively occupied his 
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attention. At a later period De la Rive directed his mind more 
particularly to the phenomena which accompany the passage of 
electric currents through extremely rarified media. The results 
he obtained led him to a new theory on the cause of the auroni 
lx>realiH ; and wheif this theory was contested by some, ho do- 
monstraited its plausibility by exhibiting before a select audience 
at Paris, composed principally of members of the Institute, a 
series of beautiful experimencs, producing by artificial means 
the various principal phenomena which cliaracterise the aurora. 

Besides these original researches. Be la Rive published, 
between 1853 and 1858, a complete treatise on electricity and 
its recent wonderful applications, in throe bii^o octavo volumes, 
which, though not intended for a popular trofitise, is compre- 
hensible to all who have received a reasonable ifmount of 
scientific culture. Thii^ interesting work was immediately 
translated into English by Mr. Charles Walker. F.R.S., and both 
in France and in this country is still considered as one of the 
most complete treatises on this branch of physical science. 

One of the most interesting of Be la Rive’s discoveries, and 
which soon bectimo eminently praeticiil, particularly in this 
country, appeared in a memoir published in 1810, in w'hich he 
first brought to light the results he hml obtained by appl;^nng 
the electric force in a direct manner to the gilding of silver and 
brass. Be la Rive did not hesitate to make this discovery 
public, bytiomniunicjiting it at once Ut tlie Aeu«h*miodos Science^, 
and thereby forfeiting all perwjiial interest in its future app lica- 
tion. llis pr<K*<;ss, W’liieh was still imperfect for genenil use, was 
soon after tiikeu up by Messrs. Elkingtoii and Roulz, and 
through their improvonieiits reiidere<l capable of replaciug in a 
great degn»e mercurial gilding. It was on the occ;isir>n of this 
discovery that the great prize of 3,000f. was awanled to Bo la 
Rive by the French Institute. 

It is hardly necessiiiy to mid that the highest scientific 
honours Europe can bestow were showerwl on Bo la Rive. He 
became member or correspondent of almost every scientific 
society in Europe. Alsjut 1840 he w'as named Correspondent 
of the French Institute, and in 1846 Fr>reign Member of our 
Royal S<jciety. Finally, in 1864 he utUined the highest honour 
to which a man of Science can aim, by l>eing nominated one of 
the eight Foreign Ass<x;iates of the French Auidemie des 
Sciences. — ^Abrid^^ from the Times. 

Br. Orach Calvert, F.R.S.. F.C.*S. The illness which 
caused Br. Grace’s death was contracted at Vienna, whither he 
had gone to act as juror in the International Exhibition. .THe 
Journal of the Society of Arts famishes some particulars con- 
cerning the work of Br. Calvert. As an analytical oliomist his 
renown was European. He left England as a youth to pursue 
his education in France, and in the schools of that or>uoti^ 
secured many honours by the awards which he obtained. He 
subsequently pursued the study of chemistry, and was appointed 
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assistant chemist at tho Gobelin works, under his learned master, 
Chevrenl. Soon after his return to England he commenced 
reading a series of papers before the Sodety of Arts on chemis' 
try applied to industry. At a later date, when the Society of 
Arts proposed to establish Cantor lectures, Ke gave the proposi- 
' tion his hearty support, and delivered .two courses of lectures on 

* Chemistry appliecf to the Arts.* He also delivered courses on 
‘Synthesis and the Production of Organic Substances,’ on 

* Aniline and Coal Tar Colours/ and on ‘ Dyes and Dye-stuffs 
other than Aniline.* In 1846 ho settled in Manchester, and was 
fioon after appointed Professor of Chemistry at the Eoyal 
Institution there. He wtis also for some time a lecturer at the 
Manchester School of Medicine. His connection with the 
Manchester Sanitary Assrjciation led him to hygienic investiga- 
tions — one of the principal results ofVhich was a patent for tho 
application and preparation of carbolic acid. In scieiitiflc 
cnrcles great interest attachtnl to Dr. Calvert’s protoplasmic 
investigations, some of tho results of which wore communicated in 
H paper read at the meeting of the llritish Association in 
Kdinhiirgh some years ago,<^<iiul afterwards published in the 
Tranwictions of the Koyal Society. Dr. Calvert was a Fellow of 
tho Iloyal Society of England, a fellow of the Chemical Society, 
and an honorary Fellow of tho Chemical Society of Paris. 

PfioMtssou J, A, F. IlriJBiTiiAUPT, of Freiberg, the prell-known 
^Mineralogist. 

Captain Sivebt Tobibson, the distinguished Norwegian 
Arctic lixplorer, died from scurvy. c»ii the Novaya Zemlya Cmist. 

11. F. Duppa. F.R.S., well known for his numerous and im- 
portant resoarchos in organic chemistry. He was educated at 
Cambridge, and was alleru’nrtls, in the year 1857, a pupil in the 
Koyal College of (Chemistry. Within a pericKl of eleven years 
ho published, partly alone and partly in conjunction with Mr. 
W. U. Perkin and Dr. Frankland, no less than twenty papers, 
most of M'hich nppeawHl in the Transactions ami Proceedings 
of tho Koyal Society. The most important of the.so researches 
> related to the action of bromine ancl iodine on acetic acid, the 
. artifleial pnshietion of tartaric acid, the formation of organic 
ccunpounds containing mercury, and tho synthetical production 
of numerous acids of the fatty and acrylic series. Mr. Duppa 
was eloctod a Fellow of the Royal Suenety in 1867. Being a 
man of independent means, he never applied for, nor held, any 
scientidc appointment, but formed one of that small band of 
enthusiastic and disinterested anuitour workers of whom England 
may justly feel proud, and to whom she is so much indebt^ for 
a very lai^ge proportion of tho contributions which she has made 
to the progress of science. — Nature, 

. Adam Sanowifhc, Emeritus Woodwardian Professor of 
Geology in the University of Cambridge. Professor Sedgwick 
was bom at Dent, in yorkshire, in June 1764, or, ateording to 
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another account, in 1785--86. In due course^ he was entered at 
Trinity CoUege, Cambridge, where he took his Bacholor*s degree 
in 1808, being fifth Wrangler. In 1810 he was elected to a 
Fellowship in his College, of which at his death he was the 
Senior Member. In 1818 he succeeded ]^fes8or Hailstone in 
the Chair of Geology founded at Cambridge by the celebrated 
Hr. John Woodward. He also became a Fellow of the Gcologi* 
cal Society of London, .and was elected to its Presidential Chair 
in the years 1820-30-31, and twice delivered the customaxy 
address as President. 

Fifty-five years ago, when Adam Sedgwick first assumed the 
professorial gown, little was known in England of geology as a 
science. Notwithstanding, indeed, the writings of Werner, 
Hatton, ^layfair, and William Smith, only the keynotes of geo- 
logical science had been as yet tonche<l. 

Sedgwick’s first acknowledged publication was a paper on the 
physical structure of the Devonshire and Cornish formations, 
read before the Cambridge Philosophical Society in 1820. Even 
at tliat time ho saw that the Plymouth fossil corals could not 
be identified with those of the mgiinbiin limestone, and were of 
necessity of earlier date. Fifteen yefirs later we find him again 
occupied with the geology of Devonshire, and (in conjunction 
with the late Sir R^erick Murchison) reading l^eforo the British 
Association at Bristfil a paper on the Culmiferous strata between 
Dartinoop%nd the north-western eojist of Devonshire, and point- 
ing out for the first time the true geological position of yios^ 
deposits. In Juno 1837, these two eminent men conjointly gave 
to the Gfjological Society their account of the district. In 1838 
PrfjfcHsor Sedgwick re-surveyed the cinintry south of Dartmoor, 
and in the following year wq find him, in concert w'ith Sir 
Rotlcrick Murchison, adopting the final classification of the 
older sedimentary rwks of our tw’o south-western counties. 

In 1851 the Council of the Geological Society awarded to 
Professor Swlgwick the Wollaston Palladium Medal ** for his 
original researches in developing the geological structure of the 
British Isles, of the Alps, and of the Rhenish Provinces.” 

^No memljcr of the Univcr.sity ever lalH)UPod in a higher 
degree than the late Professor to elevate the character of 
Cimbri<lge ns a school of the Natural Sciences. Indeed, it is 
Bcarccdy known to the W'orld how much his care and lil>erality 
contributed towards the work of providing for the now large 
collections of the Cambridge Geologicfil Museum, of which 
Dr. Wooilward’s cabinet formed the original nucleus. In his 
“ Synopsis of the Classification of the British Palmozoic Rocks ” 
the late Professor SedgwicK expressed his matured views, and 
gave his final decision on the classification and nomenclature of 
the older palaeozoic formations, giving to the Silurian system 
of Sir Roderick Murchison all the lower palaeozoic formations 
above the Coniston grits, inclusive, down to the Skxddaw slate, 
and its equivalents, the Bangor and Longmynd gronp, the most 
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ancient of British rocks. The Professor was the author, jointly 
with Mr. W. Peile, of two papers printed in the Transactions of 
the Geological Society, ujxni the coal-fields, &c., of Cumberland ; 
of ten* other papers, jointly with Sir Boderick Murchison, on 
the stratification of Devon, Cornwall, the Eastern and Austrian 
A^lps, and on the Silurian and Cambrian Systems ; these are to 
be found in the Transactions of the Geological Society and the 
Beports of tlie British Association. He also contribute Bipg:lo- 
handed more than 30 other papers and memoirs ; the full list 
of these, with tillus, &c., may be found in Agassiz’s 
ZoologuB et Geologits. 

As a hicturer, Pnifessor Sedgwick’s style was clear, eamestt 
philosophical, and full of energy; and ‘even when nearer 90 
than 80 years of age, he was as full of humour and anecdote as 
in middle ago. 

Tlio late Professor was a Canon of Noru'ich Cathedral, and 
acted for many years as Secretary to the lat^ Prince Cousdlt in 
his capacity as (.’hancellor of the University of Cambridge. He 
was also the reputed author of an elaborate article in the 
Eiinhiirifh Review upon the }f /stiff ea of the Natural History of 
Qreatioiu 

Louis KunoLPH Aciassiz. Pnif. Agassiz (says the New York 
7Vibvve) was simple in dress and mode of living. His figure was 
somewhat under the medium height ; his massive headi slightly 
inclined forwanl, rested on a thick-set and stUKly Tnime ; the 
natrrnl expnwsion of his face was of cordialit.v and good humour ; 
liis large eyes of bluish gray were ever roa<ly to brighten with 
kindly interest when a student was seeking information, or 
telling of what miglit, p«;rhaps, bo a new discovery. But 
whether the thought, presented was now or old, his lectures 
and public addresses were, with few exceptious, extempo- 
raneous. or. at 111) events, largely dependent umn the inspira- 
tion of the moment for their form of words. Ho was a fluent 
speaker using English, though evidently not a vernacular 
tongue, with ease and accuracy, hesitating or rather pausing, 
Bometinies for a moment, not ns if there w-a’s any deficiency of 
thought or words, but as if ho was in doubt which to select from 
a throng of ideas presenting themselves. The secret of his great 
personal influence, W'hich enabled him to secure from wealtli the 
assistance that his extensive scientific undertakings required, 
lay principally in his singleness of soul. He had but one 
object ever in view, and other matters were not merely 
sulMddjary — they were all but forgotten. A, publishing firm 
wrote to him urging him to write a book on natural history for 
use in schools, and offering him' a large pecuniary inducement. 
** 1 wrote Uiem,” said he, and his eyes sparkled with indigna- 
tion, ** that I was not the man to do this sort of work ; and 1 
told them, too, that the less of this work was done the better. 
It is not school books that we want^ it is students^ The book 
of nature is ^ways open. All that 1 can write an^isay shall 
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lie to make them study that t>ook, and not pin their faith to any 
other.** The self-denial of Professor Agassiz may be better up* 
predated when it is mentioned that the salary of his professor- 
ship was only ,^l,dOO a year. His love for truth in scienbewos 
only quailed by his* antipathy to shams and falsehood. In the 
rare instances where he thought imposition was practised, it 
called forth from him a fierce wrath that astonished those who 
hml only seen the gentler side of his nature. Some friends 
made an arrangement, when a not ihI exhibition of** spiritualists** 
was in progress, to have a scientific investigation of tlie alleged 
** phenomena.** and invited Professor Agassiz to make one of the 
party. He turned his back upon his friends, pointing tliem to 
the open door in almost spe<‘chless anger, ami only adverted to 
it afterward in expressions of surprise that anybody vrho knew 
him should insult him by asking him thus to waste his time. 

Of Agassiz, as a scientist, crowned with direct and visible 
achievements, it is a pleasure to speak. At an etirly age (says 
Dr. Talraagel he began to rc«1uce the fossil remains of fishes 
into intelligible and orderly classifications. In five volumes, 
accompanied with hundreds of plates, folio in size, he built up 
what had hitherto Iteeii a chaotic mass of materials into a 
beautiful and connected system truly deserving the name of 
science. Ho was the originator of the theory in regard to the 
existence and movemonts of glaciers, which though long and 
violently o|)f>osed, is now generally accepted ns affording the 
best explanation of the mighty catastrophes that oridenflly 
took place in the remote periixls of our planet’.s history. An 
index of names am! classiHeation for the entire animal kingdom, 
a standard book which 8tu<lents are continually consulting, was 
another result of comxjreliensive and tireless genius. Nor will 
those intensely int-eresting and eloquent let^tures, w'hich he 
delivered without, notes, upon c»*mparalive zrfology anti kindred 
topics, bo entirely lost to the future. Fortunately for us, as’ 
well as for himself, he had a profoundly uppre^iativeand accom- 
plished wife, who made it her loving task to catch and preserve 
in writing, as often as opportunity allowed, his public utter- 
ances. And if these came from the press as popular in stylcn on 
account of their familiarity of illustration and pure Saxon word- 
ing, as they were when pronounced unrler the inspiration of the 
platform, they will add much to the general estimation in which 
nor l)eloved husband is already hehl. But Agassiz's great 
object, as declared by himself before the Massachusetts 
Legislature, was to have ** a miwcum founded hero which shall 
equal tlie great museums of J^e old w'orld.** And what pains he 
took to rcwilizo this was evinced by his expeflitions in search of 
curiosities to Lake Superior, to the Florida Reefs, to the Amazon 
region, around Gape Horn, and elsewhere. And how successful 
he was in reaching his olject — ^nay, in surpassing his own ez- 
pectationa — is equally attested in the testimony of VrotewOT 
T^dall, that in the immense collections thus gathered are 
Q 
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fleveral departmentB superior to anything in Europe. Upon his 
novel and most hopeful experiment on Penikeso Island, where, by 
abjuring text-books, and by compelling his pupils to take 
lessons directly from nature, he intended to show that the 
purely inductive method was the only one to make discoverers, 
and upon his rosistiince to the doctrine of evolution, and upon 
his vast projects, our space forbids u8*to enlarge. 

A few days only before his death, Prof, Agassiz completed a 
paper ** On Evolution and Permanence of This has been 

printed in the American Mtynihly^ and is well deserving 
attention, the author’s views with regard to the evolution 
hypothesis being well known. 

Professor Agassiz lost on 3 of his most valuable assistants in 
the death of Dr. G. A. Majick*, in the thirty-third year of his 
ago. Hu was connected with the Cambridge Museum for 
several years, during which time he was detailed by his chief to 
act us geologist of the Darien Isthmus exploring party, under 
ComninndtT Sttlfridgo, and also prosecuted similar rosetirches in 
Hrazil and elsewhere in South America. He was specially 
charged with the osteologrcal collection of the Cambridge 
Museum, which he managed with groat ability. 

Bakon von Lirhio, the grt^at chemist., was l)orn at Darm- 
stadt, the canital of the Oraml Duch^r of Hesse-Darmstadt, in 
1803. After having coniplct ed his classical education ut the Gym- 
* nj|,j*ium of his native city, his father, who all along had noticed 
his excessive partialitjy for cheiiiistiy and for other branches of 
natural science, was induced to place him, when about fifteen 
years of age, in a pharmaceutical esUiblislnnent at Heppenhuim. 
Ilcro Justus Liebig, iu 1819, entereil as a student at the Univer- 
sity of Bonn, whence ho was transferreil to Erlangen. whert> he 
took the tlegrco of Doc.tor of MiMlicine before he was of age. In 
.1823 Im communicated to the French Academy of iStuences a 
monioir on Fulniiiiic Acid ami the Fulminates. Liebig “ was the 
first who cxplniuoil their true chemical constitution and his 
memoir on the subject excited so much interest, not only in 
Paris but in other countries, that TIuml)oldt invited the author 
to his house, and gave him such strong letters of recom- 
moiulation to the authorities of the University of Giessen that, 
although the subject of this memenr was onlyjust twenty-one years 
of age, ho was appointed Professor Extraordinary of Chemi.stry, a 
position which, stmio two years later, he exchanged for the 
higher and more (termuuent post of Ordinary Professor. He 
now, under the patronage of the Government, commenced that 
model laboratory’ for teaching practical chemistry which at- 
tracted students from every part of Europe, not to speak of 
other quarters of the globe, and enabled him to send out into 
the scientific world such distinguished chemists as Hoffinan, 
Wiess, Fresenius, Gregory, Johnston, and Dr. Lyon Playfair, 
who were proud to reckon themselves in the number of his pupils. 

In 1837 Uebig attended the meeting of the British Ae»o- 
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elation for fhe Advancement of Science, at Liverpool, when he 
read a valuable paper ** On the Composition and Chemical Rela- 
tions of Uric Acid ; which was held in such estimation by the 
chemical section of the Association that ho was requested todraw 
up two Reports — tile one on Isomeric Boilies, and the other on 
^ Organic Chemistry. Bt^ore the meeting which was lield at 
Glasgow, in 1840, Liebig had published at Brunswick his work en- 
titled Organic Chemistry in its Application to Agriculture and 
Physiology, which was translattyl into Knglish from the author's 
nianusi'ript, and dedicated to the British Association. ‘‘This 
work.” oljserves Sir D. Brewster, “ was only a part of the Report 
on Organic Chemistry wliich that body hml requested at his 
hands ; '' but an abstract of the whole Report was read on his be- 
half by Dr. Lyon Playfair l>eforo the Chemical Section at 
Manchester in 1841, under the title of “Organic CHomistry 
upplieil to Physiology an«l Pathology.” The entire Report W'as 
publislieil in 1849, under the title of Animal Chemistry, or 
Chemistry in its Application to Physiology and Pathology. It 
was trarislatixl into English from the author’s manuscript i)y Dr. 
Gregory ; a French version of it jjlso was published at Paris. 

In 1848 Professor Gregory translated from the manuscript 
and published Lichig's work on The Motions of the Juices in the 
Animal Body, and in the following year his lies* arches on the 
Chemistry of Food-. Liebig hatl already publishe<l liis most 
popular \i1>rk, ami that by which, after all, his name will bc^ 
most widely remembered, h\s FamUior Letters on Che7nisfry\on^ 
sidered in its Jielaiion to Industry, Agriculture, and Physiology, 
A sccoml series of these Familiar Jjcttcrs nppc^ired in *1844, or 
th<} following year, and they have since passcsl through several 
editions. Liebig must Ikj honourcMl with the crwlit of having 
very extensively simplifuMl the processes for organic analysis. 
He was also the solo author of iie;irly three hundrisl, asid the 
joint .author of from thirty to forty, sepimte memoirs on 
clieitiioal subjects. Ho co-o|KTatecl with M. Poggen«lorf in the 
Dictionary of Chemistry published by him in six volumes iit 
Brunswick in the years 1 837-1 8d6, and in a “Supplement” to 
the same work in 18«'>l-52. 

The scientific attainments and valuable researches of Liebig 
were rewardoil with honours of various kinds in almost every 
country wh(*re natural science i.s held in honour. In 1845 the 
Grs)n<i Duke of Hesse-Darmstailt, Louis II., conferreri upon him 
an hereditaiw barony, and thenceforth he was known as the 
Baron von Liebig. In 1840 he had been chosen a foreign 
meml>er of our Royal Soci«-ty, and had receiver! its Copley 
Mo<hil for his researches in organic chemistry. He accepted a 
Professorial chair, and afterwards the post of President of the 
Chemical Lalroratory, in the University of Munich, the duties of 
which he dischasrged most ably and efficiently until the com- 
mencement of the illness under which, after a partial recovery, 
he has ultimately sunk. 
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In 1864 a fund of about a thousand pounds vas raised by 
subscription throughout Europe for the purpose of marking the 
value set by the puldic on his chemical and agricultural Te> 
searches, and it was expended, as we are toid by Sir David 
Brewster, in the purchase of five pieces of plate — one 'for each of 
his children — as memorials of the parent who is now no more. 
In a pnictiufil country like England his name will doubtless l>e 
remembered loss for his purely scientific attainments than for 
the advance in pnictical agriculture, which has followed from 
his resean^hes into the laws of chemistry. He was a freouent 
visitor to England during the last thirty years or so, and his 
presence wfis always ghuily hailed at our leading agricultural 
and scientific mct^tings. In the recent discussion upon the 
vexe<l miestion of the utilization of sewage he took an active and 
coiisUiiu. interest ; and his views, to say the least, have tended 
considembly U\ increase and extend the knowledge previously 
existing on tills most im(K)rtfint subject. In English households 
his memory will, however, bo, perhaps, still b(<ttor remem1a»red 
as the invenU)r of the preparation of moat extract which bears 
his name. ■ - Abridged from tl<; Times. 

8ir Hknry IIoiii.AND, whose name has l)ooii familiar to the 
world during the gnuiter part of the present ct^ntury, mnnot he 
reg^mltHl as a man eminent in scdontific resiNireh. Still, as a 
^Fellow of the Iloyal Siiciety of nearly sixty years* H^anding, as 
Profident of the Iloyal InMiitution. as one who was ever ready 
to contribute towards theadvaneenient of scientific resi'arch, and 
ns the friend of all the most eminent men of sedenc.e of liis time, 
which was a long one, m'o deem him w'orthy of a passing notice. 
As much as for anything else. Sir Henry was known as an in- 
defatigable tnvveller; his fondness for travelling, indeed, having 
led t(^the iilin'ss which w'as the imuiediaUf cniise of his death, 
within two days, on October 27 lAst. his eighty-sixth birthday. 
He iH'gnn his travelling career by » >nsit to Iceland in 1810, 
since which ho has explored almost every corner of Europe, ami 
lasm eight times in America. In his UecotUctUms of Past Life, 
published in 1872, he spiviks thus of lus trswels : — 

** The Danube I have followed, witli scarcely an interruption, 
ibom its assumrtl wjunres at Donau-Eschingen to the Bhtek ilea — 
the Rhine, now lHHH>me so familinr to common travel, from the 
infant stream in the Alps to the ‘ bifidos tractus et juiicta ’palu- 
dibnsom,* which Claudius with singular local amirncy describes 
as tbo end of Stilicho's river journey. The St. Lawrence I have 
pursued uninterruptedly for nearly 2.000 miles of its lake and 
river course. The waters of the Upper Mississippi I have 
recently navigated for some hnnflred miles below the Falls of 
8t. Anthony. The Ohio. Susquehanna, Potomac, and Connec- 
ticut rivers. I have followetl fiir towards their sources; and the 
Ottawa, grand in its scenery of waterfislls, lakes, forests, and 
mountain gorges, for 300 miles above Hontreal. There has 
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been pleasure to me, also, in touching upon some single point of 
a river, and watching the flow of waters which come from un- 
known springs or find thoir issue in some remote ocean or sea. 
1 have felt this on the Nile at its time of highest inamhition, in 
crossing the Volga when scarcely wider tluin the Thames at 
Oxford, and still more when near the sources of the streams 
that feed the Euphrates,* south of Trebiaond.” 

It was mainly on account of the reputation which even then 
he had achieved as a traveller, that he was elected a Follow of 
the Royal Society in 1815. Sir Uc-nry was elected President of 
the Royal Institution in 1865, and took the very warmest interest 
in its success, and in the promotion of scientific research, being 
seldom or never aliiseut from his po^t, doing much to popularise 
science among the upper classes, with whom, us our roivders 
know, he was always a welcome guest. 

Of Sir Henry’s contributions to literature, his Medical Notes 
and Reflections (1889) and his Chapters on Mental Phifsiologjf 
(1852) are well luiown to themodic;il profe.*wion. He contributed 
a tonsideralile number of articles to the Edinburgh and other 
reviews, which, in 1862, were pu^isheil as Scient^c Essags, In 
1815 he published his colobrateil Travels in the Ionian Isles and 
Greece, In 1816 hecontributtnlto the Philosophical Transactions 
H memoir on the manufacture of sulphatti of magnesia at Monte 
della Ouardia, near Oeno:i, and afterwanls papers to various 
other scientific journals. Lsist year he publisheil his welbkuowi} 
RecoUectinns oj Past Life. *, 

Sir Henry Holland was liorn at Knutsfbrd, Cheshire, October 
27, 1787, and was ediicattsl at Neuvastlu-ou-Tyne, and at the 
school of l>r. Mstlin, near Bristol, where he iMseame head boy. 
In 1804 aiul 1805 ho atteiidetl (ilasgow University, and in 1806 
he entere<i the Mu<lical S<*hool at I^linbiii^li, where he became 
uc(|uaiiiUHl with many of the notible inmi that then fregueiited 
“ the grey metropolis of the north ” — Sir Walter Scott, Bn^ugliam, 
Sydney Smith, Horner, Jeficry,l)t^riild Stewart, and Sir William 
liamifton. In 1816, after spending srnne time in trai'el, he 
cstJiblisheil himself in Lon<lon, and at oneo achiovcwl high pro- 
fessional success. He became Physician in onlinary to the late 
Prince Consort in 1840, and to the Queen in 1852; and next 
year wjis cn*ated btironet. Sir Henry wns twice married ; his 
second wife, who died in 1866. was the daughter of his old friend, 
Sydney Smith. — Abridged from Nature. 

Albany Hancock. His early taste for natural history pur- 
suits was proljnbly in part deriv^ from the collections, chiefly 
couchological, formed by his fithor; and associations with Mr. 
Boltertson and Mr. WingntCf, the one a botanist, the other an 
ornithologist, of repute ; with the well-known Mr. Bewick ; and 
above all with his near neighbour Mr. Alder, confirmed his in- 
clination in this direction. He was. as a boy, clever with his 
fingers, and that manual dexterity which in later years served 
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him SO well when engaged with dissecting needle and pencil, ex- 
hibited itself in man j of the pursuits of his early life. The f&st 
mention we find of Mr. Hancock’s devotion to natural history is 
in Mr. Alder’s “ Catalogue of Land and Fresh-water Shells,” pub- 
lished in 1830. Early association with Mr. Alder in the study of 
the mollusca led to'the production bet-^een the years 1845 and 
1856 of their magnificent ** Monograph of the British Nudi bran- 
chiate Mollusca,” which may still 1^ taken as a standard of excel- 
lence amongst such publications. Many of Mr. Hancock’s earlier 
papers were dcvottKi to the elucidation of the boring apparatus 
of the Mollusca, and those were followed by similar researches 
re8p(«ting the excavating power of a ^proup of sponges (Cfiona 
and allied genera) which until that time had been but little 
known or understood. He was, perhaps, the best known by his 
elaborate memoir on the Organisation of the Brachiopoda, pub- 
lished in the Philotophinal Tranaactiona for 1857. Amongst 
other papers will bo remembered : — “ On the Olfactory Appara- 
tus in the Bullidse” (1852); **On the Nervous Systems of Om- 
maatrephea todarua** (1852) ; ** On the Anatomy and Pliysiology 
of the Bi branchiate Cephaloptia ” (1861) ; “On the Structure 
and Homologies of the Renal Organ in the Nudibranchiato 
Mollnscji” (1863); “ On the Anatomy of Doridopsis ” (1865); 
“On the Anatomy and Pliysiology of the Tunicata” (1867). 
For some years previous to nis death Mr. Hanctick had (levotod 
nuch nttxmtion to the fish of the Carboniferous period.— Abridged 
iTOiTt^ Nature, 

SiB Fkancis Ronaujs, F.B.S.,. formerly Director at the Ob- 
servatory at Kew. The son of the late Mr. Francis Ronalds, 
of Highbury, Middlesex; ho was born in the year 1788, and 
received his early wlucation at the Academy at Cheshunt. 
Although, with chamcteristic m<Mlosty, he constantly di.sclaimed 
the honour often ascriliod to him of having been the “in- 
ventor” of the electric telegraph, yet it remains on record 
that nearly sixty years ago ho devised a perfectly oflRcient in- 
strument of that kind, whidi ho fully described in a pamph- 
let publisluMl in 1823. His first siUK^ess in this direction is 
describiHl as follows in the Philoaophical Nlagagine: — In the 
summer of 1816 he undertook to prove the practicability of 
telegraphic communication, at great distances, by tninsmitting 
a certain number of electric shocks, for an arranged signal, 
through insulattnl wires of considerable length. He laid his 
wire in glass tubes siirroundtMl by wooden troughs lined with 
pitch, which were placwi in a covered ditch. 625 ft. long and 
4 ft. deep, dug in his ga^en at Hammersmith. He also sus- 
pended eight miles of wire, by silk cords, from two wooden 
frames erected on his lawn, so that the wire passed to and fro 
many hundrtKl times, well insulated at each point of attachment, 
and forming one continuous line, kept separate foom contact 
with other parts. Both these kinds of apparatus served equally 
to show the instantaneous transmission of the electric wock. 



OBITUABr. 


247 

In order to provide the means of conveying intelligence al^g 
the underground lino, he placed at each end of it a dock, with a 
dial bearing twenty letters inscribed. In front of the dial was a 
disk, rovohdng with the seconds hand, forming a screen with a 
small opening cut iu it, so that as the disk revolved only one 
letter could be seen at a time, and this only for a second. The 
two clocks were made to isochronously, the one always pre- 
senting the same letter as the other at any given second of time ; 
and the moment chosen at one end w'iis indicated at the other by 
tile sudden collapse of a pair of pith ImiII electrometers, sus- 
pended at each station close to the clock-dial and connected with 
the telegraph wire.” }5y this contrivance, atiys a writer in the 
lUttsirated London Nevos^ “ letter after letter .could be denoted, 
and words spelt out as certiiinlyas by the telegraphic apparatus 
of Messrs. Whoiitstone and Cooke, iiiventetl at a later period 
and patented in 1837” The same writer adds a fact which, 
reail by the light of science at the present day. will cause a 
smile — namely, that when Mr. Kona Ids proposed that a tele- 
graph of liis construction sliould be laid down betwetm London 
and the residence of the Prince !^gent at Brighton, and W’ith 
that view subraittecl his projei't to Lonl Melville, then at the 
heiid of the Atlmirnlty. he rcceiveil a curt oliicial reply from 
“their lonlships” of that Dejmrtmeiit, intimating that “tele- 
graphs of any kind are now wholly unticcesfftjry, and that none 
other tlian that now in use will be adoptwJ.” The w'ord “ now,” of 
course, referred to the recent end of the long Europoin war^ni^ 
the fall of Naixjleon. Sir Pranois Ibnialds was the original 
Honorjiry f)irt;ctor of the Koyal Observatory at Kew. a (post 
wdiich he held from 1843 to 1852), and tlie inventor of various 
self-rcgisti'riiig instruments wliich arc employed there, as wx-ll 
as at the Royal Oliservatoiy at Greenwich, at the Ibidcliifo Ob- 
servatory at Oxfor«l, and in several foreign observatories, all of 
which were fully deMcribtid by him at various times in memoirs 
and paptjrs read Iwhire or published by the Koj’al Society, the 
British Association, &c., and alwj in a French pamphlet which 
accompanied their display at Paris in the Exhibition of 1855. 
In 1870 he received a somewhat tJirdy rew'nnl for his public 
services in the cause of science by lading knighted, “ in jurknow- 
ledgment of his early and remarkable labours in telegraphic 
investigation.” A scientific account of these will laj found in 
his pamphlet published fifty years ago. He had alretidy been 
for some years — we l>elicv'e since 1852 — in receipt of a pension 
on the Civil List. — Times, 

Tint iMSTiTirrioir of Crvix. Enoinbkrs. — In the quarter 
ended on the 31st of Decemlier, 1872, the detiths of Mr. Joseph 
Cubitt, Vice-Presidonti of Mr. Andrew Murray. C.B., both of 
whom belonged to the class of members ; and of Messrs. Edwin 
Bidder, Hamilton Edward Harwood, J. Archibald Hamilton 
Holmes, John Jay, and Arthur Valentine, associates, were re- 
corded. 
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Louis Lb Chatelxbb, Inspecteur-G^n^r^ des Mines. M. 
Le Chatelier, who ^s born in 1815, was the most brilliant 
of the pupils of the £k!ole PolytcH^hnique .of 1834 to 1836, and 
enterea the Corps of Mining Kn^noers of the State. Here 
his scientific services were of so high a character that in 1846 
he was chosen by the Goverament to control the railways then 
in activity. In 1848 ho became engiAeer-in-chief of the work- 
ing manogemont of the companies of the Centre and of the Paris 
and Orleans Railway. During this period of his career Le 
Chatelior investigated many questions of tlie principles of the 
construction of locomotives and ndling stock, and established 
his great reputation us an engineer and a man of science. In 
rapid succession were published ** Kttcherches Ezperi men tales,” 
Experinienttil Reseunthes on tiio Locomotive” in collaboratioi| 
withM. KmesttJouin, his work on the ** Railways of Germany,” 
his studios on the ** Htability of Locomotives,” and tlie ** Guide 
M^canicien Constructour,” which latter he edited in coqj unc- 
tion witli Flachat and Polonceau. 

In 1835 he was of the committee of the Southern of France 
Railway, with MM. Cla|H)yrqn and Flachat, and of that of the 
Austrian Itailways, with M. Muiii61. Later ho was aswanated 
with M, Hauvngo in tlie Great Russian Railway Oompfiny, of 
the (*outicil an<l dirot'tion of the Great Northern of Spain, and 
administrator of the Tranwttlantic Company. 

During all this amo he served the State on many important 
*cotqmisstous for niiiways, steam-engines, arts and manufactures, 
and universal exhibitions. Ho giivo in a complete projivt for 
the supply of Paris witli drinki^ waiter, and then for the purifi- 
cation of tho sower waters. 

With his frieial, M. Henri Suinto Clair Devillo, he developed 
the inauufactiirti and application of tho new metal aluminium, 
made investigations on tho iiluminaU's and fiuosilicates, and 
introduciHlr tlie use of bauxite for the sides and hearths of fur- 
naces. Hu was the first to perceive tho immense value of 
Siemens's n'gtuiemtor gus furnaces for making steel direct from 
pig imn. In agriculture, he called attention to tho use of saline 
manures, phesphatArs, niul cotil-ushes, and expended much time 
in sotting the example of their use iu tho cultivation of the 
Landes. 

Lastly, he msule over to the railway world his invention of 
the counteri)rossuro steam brake, for which the autlioriries of 
the V'ienna Kxhibition l>cstowod on him tlie Diplmna of Honour 
in tho Mechanical Section. 

Such a career of untiring good work is an example to all. 
France loses in M. Le Chateitcr the b\st of a brilliant pleiades 
of engineers taken away since 1870 — MM. Petict, Mani^l, 
Sauvage, Flachat, Aiidibert. who, with MM. Clupeyroo and 
Polonceau, organised the railways of France and dieted tho 
most important works of our eporii. — Bn^nter, abridged. 

Rocibicb Flachat, who after having several times occupied 
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the presidential chair of the Soci^t^ dea In^nieurs Civile, was 
elected an honorary president of that Society. But it wue 
to the introduction of railways into France, and the subsequent 
development of the French railway system — a work on which 
he was engaged sineo the year 1832 — that he dc^'oted his chief 
energy. After having directed for several years the railways 
of Saint Oermain and Versailles, he constructs that of Auteuil, 
and contributed to the establishment of the Southern and West- 
ern Railw’ays of France, w'hile he also nndonxl special services 
in connection with the carrying out of the Northern Railway of 
Spain, a line of which ho was eugineer-in-ehief at the time of 
his death. It is to M. Flachat that is due the first application 
in France of the electric telegraph, which he employed on the 
railway of St. Germain, a lino on wiiich also ho introiluced the 
use of the first locomotives for hesivy iucliiits. To him, too, 
were due the drst large iron roofs, the first continuous ginlcr 
bridges — and, os a fiict, the first iron bridges in which the parts 
were correctly proportionotl to the strains thrown upon them — 
erected in France, if not, indeed, in any country. 

M. Flachat*s most importfint ^'orks, apart from railways, 
consisted in the part taken by him in the construction of the 
Halles Centrales of Paris, an<i in the reconstruction of the 
Cfithedral of Uayeux, an edifice of which lie rebuilt the founda- 
tions without interfering witli the structure. 

J. Ma(?quorn Rankink, pupil of the celebrated Professor* 
Forbes, wrote a iwper entitlwl ** An KxiH*rimental Inquiry fnto 
the Advantages of the Use of Cylindrical Wheels,” published in 
1842. Mr. ICiinkiue at fir.^t served under Sir John Macrieil, in 
Irelaml. 

f It is well known,” he says “ that locomotive engines 
moving at a high sjwetl are lia>»le to be thn>wn off the rails by 
trifling obstacles ; and. indeed, that they sometimes leap off 
spontaneously, w'ithout having met with any obstacle that can 
be detected. This e,vi<lently nriR*s from tlio circumstance that 
a carriage, and esixicinlly a Iricomotive engine, with conical 
wheels, never moves straight forward but for an instant at a 
time ; so that wdieiiever a small ol»st ruction, or an incr<iii8o of 
speetl l>eyoiid a certain limit, causes it to leap higher than the 
depth of the flanges, it is almost certain to alight off the 
track. Tills source of clanger, which has lx<cn the cause of m.*iny 
accidents, is entirely removed by the use of cylindrical wheels.” 

“I urn fortunately able,” ho proceeds, “ to prcsluce a re- 
markable proof of this fact, in an accident described in a paper 
which 1 some time since laid Ix-fore the Institution of Civil 
Engineers. Thirteen empty waggons ran amain from the summit 
on an inclined plain 1,160 yards long, sloping at the rate of 1 in 
30 ; and notwithstanding the W'cightof some of their brakes, ac- 
quired a high velocity, which it was impossiVde* to estimate 
exactly. They met with no obstruction until they reached the 
bottom of the plane, where a S-in. plank was laid across the 
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rails for the porpoBeof throwing them off; they all leapt over the 
plank in snccession, alighted, without a single exception, on the 
rails beyond it, and continued their course at a velocity of about 
twenty miles an hour. 

“ This is attributable solely to the use of cylindrical wheels ; 
and, remarkable as it may appear, is only one out of innumerable 
instfinces in which carriages have Idapt over stones and other 
obstacles without being thrown off the mils.” 

Bor>n after he untereil upon the duties of the Regius Chair of 
Civil Engineering ami Mechanics in the University of Glasgow, 
Professor Kaiikine turned his attention to the production of a 
series of Manuals for engineering students and pmctieal men, 
which, taken together, constitute a monument of ptitieiil, perse- 
vering, aiul skilful original investigation, of vast scientific 
grasp of mind, and of brilliant litemry workmanship — a monu- 
ment which cannot fail to carry down to posterity the memory 
of the man whoso honourable riatne is lamie upon their title-pagt:H. 
These Mainuils are so thoroughly well known and apprecint4‘d by 
the profession that it is not incumbent that we should in any 
way enlarge them here(; 

Thomas Gukkhwooi}, Civil Engineer, whoso name has long 
ami well been associate<l wdththe progressive dovelopmeiit of the 
more complex clasHes of lulsjur-saving machinery. Long IsTore 
inncliinery for int^srehangeabh' manufacture was know'll in 
England, Mr. Gn^enwmid itcHigiu^i machinery eml>ody’ing all the 
principles, and cont^iiniiig nearly all the motions, of the now 
familiiir tidlUtig machine, w'hich in its variinl forms has come to 
ho cmploytHl ill nil cstabli-shmciits whore the interchangeable 
system of manufacture is itarriml on. 

Mr. (.irccnwfSKl wvis iippointtHl chief dmiightsman at .Mr. 
Vuirhairn's works at the Wellington Foumlry. Mr. OrocnwmKl’s 
expt'rietice in plate or stereotype moulding enabled him to 
armnge a successful system of shell moulding upon that 
principle at Wwlwich. the saving to the country cffccte«l in the 
uew shell foundry being very great. Taking the prices which 
hud been (Niid by the Government for shot and shell, especially 
in tiriMt of W’ur. wh«i>u work was done under pressure, it was 
fountl that tiie saving cfloctoil during one year's working of tlie 
new foundry alone covered the whole cost of buildings, plant, 
and inuchineiy. llesiilos the shell-founding apimratus, Mr. 
Greenwood dcstgtuHl machines for the matiufiicture of Boxer 
fuses ; bushes for shells ; rocket-making and filling machineiy ; 
and for various other purposes. 

M. UK Mrtx, the founder of Mettray. 

John Robinsoh M*Clkan, M.P. Mr. M^Clean, who was a 
son of the late friincis M^Clean, of Belfast, was bom in 1813, 
and was educated at a school at Tillicoultrie, N.B., afterwards 
at the Belfast Institution, and at the University of Glasgow. 
Mr. M*Clean was one of the senior members of the Institution 
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of Civil Engineers, of which Institution ho had held Uie office of 
President; while he was a Fellow of the Astronomical, the 
Geological, and other scientific societies, and had presided as 
a director and chairman or deputy chairman over one or two 
telegraph eomp:inieK,*and also many other important companies 
connected with his profession. 

Iran Ciiacorkac. — This eminent French astronomer is 
desortbed as chiefly known fur Ins discoveries among the 
planetoids whaso orbits are cont^iinetl between those of Mars 
and Jupiter. In hi.s earlier years he devoted himself to com- 
merce ; hut having, in 1851, mailo t*.e mpiainbince of M. Valz, 
Dirwtor of the Marseilles Observatory. Chacornac became an 
eutlnisinstic student of astronomy, devoting Itimself t-o rtrSMirch 
in connt*ction with the solar spots, and to the assiduous explora- 
tion of the heavens. On his discovery of a now comet on May 
15, 1852, he mad<t up his mind to almndon commerce and devote 
himself entindy to astrr)nomy. 

In 1852 M. Valz. following the example of Mr. Hind, had 
drawn some charts of the region of the heavens in which the 
small planets w<!re likely to Ih» i#et with, and on Chat'oruac 
taking the al»ove <lecision, Valz entrusted to him the construction 
of the ‘‘ Atlas dcliptitjm*.” Chacornac curamenced his o1>scn'at ions 
on the region of the small planets on Juno 1, 1852, and on 
SeptemlK^r iJO he tlisi'overwf Massiilia, and on April 6, 1853, 
Phocsen, and that with an ecjuatorial telescope of only thirteen 
centimetres aperture. * 

When M. Verrier sought to reform iha ptrsonnel of the 
Paris Ohs<!rrHbiry, he enllixl to his aiti M. Chacwnac, wlio, in 
1854, was appoint^Kl Adjoint Astr»>n<«ner. 

A4 the Observatory of Paris (niacornac ha«l at his disposal 
an equatorial of 7-in. aperture, equal to that of Mr. Hind; ho 
sat down in his charts stars up to the 13th magnitude, and the 
limits which they embractsl were at the wiine time somewhat 
extendc\l. The publication commencisl very soon after, and 
from 1854 to 1863 thirty-six charts, ui w'hich some containcKl 
not less than 3.000 stJirs, wen? put into the hands of astronomers. 

During the construction of these charts, Chaconiac clis- 
covered many small planets — Amphitrito (March 3. 1854), 
Polymiiia (Octolx>r 28, 1854), Circo (April 6, 1855). Lydia 
(January 12, 1856), Loetitia (February 8, 1856). and Olympia 
(Septemlier 12, 1860). At the same time he olMservod all the 
comets which were then visible, and deftnod. with the telcsco^ 
of Foucault, of 80 ccntimetn?8, many spiral nebulae, previously 
studied by Jierschel. Tlie drawings of M. Chacornac are among 
the mf)St careful we possess, and appear to show that nebulae of 
this kind undergo in time slight variations of form. 

This collection of remarlmble works brought to the astTono- 
raer of the Paris Observatory many academic and honoraxy re- 
wards : thus, he obtained the Lalande Prize in 1852, 53, 64, 55, 
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66, 60, and 1863, bectime titular astronomer February 26, 1857, 
and Chevalior of the Legion of Honour August 16, 1857. 

His laliottrs, however, and their attendant anxieties, told 
upon his hcMilth. After going to Spain, where ho wont to 
OMorve the total eclipse of the sun of July’ 18, 1860, the ecliptic 
charts were issued less frequently, and in June, 1863, he quitted 
the Observatory to retire to Ville Lrbanne, in tlio suburbs of 
Lyon. 

In his country retirement M. Chacornac, whose spirit had 
preserved all its activity, constructed with his own hands a 
telescope of three metn^s focus, by means of which, until with- 
in the last few months, ho lisstdmaisly observed the solar spots 
un«l tht^ir manifold transformations. In the description of their 
iiieessani elianges ho sought now proofs of the gtiseous nature of 
the SUM — an ide/i wliicli he was one of the first to announce. 

FuoFKasoH Donati, Din‘<*tor of the now Observatory at 
Florence, His name is universiilly known, from its being con- 
nected with the H{ilendid comet of 1868, which ho was the first 
to discover on the 2iid of Juno of that year. But this was by 
no mentis his only comet a rjf' discovery. Ills first w:is made, in 
186bt)iotigh on t lint (khmsioii he had been HnticipiiUH.1. But 
the priftrity remaiiuid with him in a like ilisenvery on June 3, 
1866, November 10, 1867. and July 23 and September 9, 1864, 
as well as on June 2, 1868, before referred to. ()f these and 
other ooiiiets Profe.ssor Doiinti matle many ohsc^rvatious, besides 
determining the orbits of st'ver.il. He also made many interest- 
ing Hpectroscopical examinntiona both of comets tiiul of the solar 
tlifw, besides other nstrono.iiical investigations, 

IM. CosTK, the well-krmwii natiimii.Mt and member of the 
French Institute. He first devott'd himself chiefly to the study 
of comparative embryogeiiy. and his earlier works attrnctxsl so 
much attention that a speeial professorship was crcnteil for him 
at tin* (^Ylltjge of Fratice, Of late years he had chiefly applied 
himself to the science of the artifieiul production of fish, and it 
was on his recommendaiioii that the Ooverninent in 1861 founded 
the bree»ling ^houIs at Huidngen, for stocking the Rh&ne with 
tudimm ami tnmt. and which in two years produced 600,000 
young fry in tlmt river. As inspector-general of fluvial and 
coast fisheries, he also made numerous exivriments for the pro- 
tingati<m of oysters, but the exjnrtations which hntl heon raised 
by his thiHirius liave not so far botm realisc«l by the results 
obtained. M. Coste was the author of numerous physiological 
works ami reports to the Academy of Sciences. — yature. 

Pbofxssob Cbkbmak, the eminent physiologist. 

PROPBSSOB Babkrr, M.D., Professor of Experimental 
Physics in the Boyal ColU>ge of Science for Ireland. 

Thomas Wobiiau>, F.11.C.S., at Gomersall, Yorkshire. He 
commenced his professional studies under the celebrated John 
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Abernethy, to whom he was apprenticed at the Ro^ College 
of Surgeons. Having cotnpleteu* his hospital studios, he was * 
admitted a member of the College of Surgeons on March A 1824. 
He had previously assisted as Demonstrator of Anatomy at 
his hospital, and, in 'conjunction with the late Mr. M^Whinnie, 
publislKHl some anatomical diagrams of great use to students. 
In the Royal College of SiiVgeons he filled all the highest offices, 
liaving been elected in the first batch of Honorary Fellows 
of that institution on Decemfier 11, 1843; [and in 1849 ho was 
electoil, in conjunction with the latet Messrs. Hodgson, Pilcher, 
and Bishop, a meinbor of the Cotineil. In 1857 lie was ap- 
poiiiteil Hunterian Orator, when be delivere<l an admirable 
oration before a large audience. In 1865 he receivotl the higln^ht 
honour his colleagues could confer on liiin — tlio Presiilent's 
gown. 

Sir John Bowrino, F.R.S., had reached the nge of eighty. 
When merely a l»oy, John Bowring was sent to Spain as clerk 
to an Exeter mercantile firm which hud an agency in that country, 
shortly after the close of the Peninsular War. He was stion 
afterwards employed by our Forei#^ Office to collect stiitistical 
information on the Continent for the atlvant'ige of British trade. 
At the same time he displayed his verwitilo talent in literary 
pursuits. ('Translations cliiefly of poetry) from different m<xler’n 
languages— Spanish, Kussiaii. Polish, and others — gained him a 
popular reputation for scholarship. Ho acted meanwhile as 
litemry secrtitary to Jeremy Bentluiin, whose literary extxnrtor 
he bf<>nmeon Bentham’s decease, and published a complete (‘dition 
of that philosopher’s works. In 1825 he became o<litor of the 
JVesiminfffcr licvirv\ wlii<*h was the orgjin of criticiil and phi- 
h)Sophical Radicalism. His p;imphletH ainl ••ssays, however, on 
questions of commercial poliiy were the mrjst stsn’iceablo prf)- 
ductions of I)r. Bowring (IjL.'D. of Groningen). When he bad 
a seat in the JIoum? of Commons, he carried, in opposition tfj the 
Government, a resolution that the gross resvenues^ef all taxes 
should Y>o paid without rfsluction into the Exchequer. ‘ Aided 
by the support of Prince Albert, he obttiined, after a discussion 
in the House of Commons, the issue of the florin, which was the 
first step towanls the introduction of the decimal divisions into 
our currency. In 1849 he was appointed British Omsul at 
Canton ; in 1854. wfiile on leave of absence in England, he was 
promoted to bo her Majesty's Plenijjotentiary in China (having 
previously held temporarily the post of Chief iSumTintenilent 
Trade) and Governor of Hong Kong, and received the honour of 
knighthood. In the spring of 1855 Sir John Bowring went on 
a special mission to Siam, and ooncludod a treaty of commerce 
with the two kings of that country — a task in which several 
previous negotiator had fiiiled. He afterwards published his 
travels under the title of 7%e Kingdom and PtopU of Siam. 
Having retired on a pension in 1859, he subsequently published 
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. an account of the Philippine Islands . — Abridged from the IHus- 
traled London News. 

Baron Wkstburt, the distinguished lawyer and sUitesraan, 
Lord High Chanc«lIor of England. The Rev. J. C. J. H. 
Abrahall, of the Rectory, Butterleigh, Collumpton, and Lord 
Westbury were schoolfellows in 1809-11, at the Fort, Bristol, 
under tite Rev. R. Bedford. Tlio hcIkmjI was broken up, when 
young Bothell came under his father’s instruction until, at the 
very early ago of fifteen, he w<is elected Scholar of Wtulhain. Mr. 
Abrahall speaks from certiin know'ledge, having been himself a 
scholar of the same College and Founilution. 

' Jamks IIui.mks, for many years the printer atid part pro- 
prietor of tile Athenmim, Mr. Holmes was l)orn at Exeter, and 
receivtsl his education at the QRimmar School of that city, lie 
served his time as an apprentice to the late Mr. Robert Besley, 
the fatlutr of Mr. Ahlemian Besley. When his apprenticeship 
was at an end he came to London, and worked at the printing- 
house of Mr. Valpy, the well-known publisher of editions of the 
Classics. He afterwards ^iuit to Messrs. Bensleys’, where ho 
was mnployed as a j»roof-re»Mlcr down to the close of the year 
1824. He bmime the printer of the Law Journal and Law 
Advirtisir. During 1827-8 he printed the London Weekly 
llovu'W. which was discontinued early in 1820. The Court 
Journal w'as also originattnl at Mr. Holmes’s office In 1820. In 
' tlpi same year Mr. *Silk Ituckingham sohl the Athtntntm to Mr. 
John Stirling, and shortly ntX^irwanlH the printing of the journal 
was transferrctl to T(M»k's Court. Mr. Holmes then becjuue one 
of the proprietors of tluj paper. In the year 18C9 IVIr. Holmes 
sold his shore in the Afhemeuin. and retiretl from business. Ho 
diinl ill the eighty- fourth year of his age. As a jirinter, Mr. 
Holmes posseKstid great taste. Hu was an unusually giMsl press- 
riMuler, and w'as well aa^uaintcHl with the classics and with 
modern languages. 

John STtrART Mill, the eminent Folitical Economist, and 
author of a Sysiinn of Ijoyie. 

Davio Livinostonk, the African Explorer. The following 
' testimony to Livingstone's cliaractcr is from the pen of Mr. E. D. 
Young, ii.N. : — 

** His extensive travels place him at the head of modem ex- 
plorers, for no one has dartnl ns yet to penetrate where he lias 
t)oon ; no one, through a lengthy series of years, has devotetl so 
much of his life to the work of searching out tribes hitherto un- 
known: and 1 believe that his equal will rarely, if ever, be 
found in one particular and essential characteristic of the 
genuine explorer. He has the most singular faculty of ingra- 
tiating himself with natives whithersoever he travels. A frank 
openhenrted ^^nerosity, combineii with a constant jocular way 
in treating with them, carries him through all. True, it is no- 
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thing but the most iron bravery which enables a man thus U) 
move among difficulties and dangers with a smile on his face 
instead of a haggard, careworn, and even a suspicious look. 
Certain it is, also, that, wherever ho has passed, the natives are 
only too anxious to See other Englishmen, and in this way we 
must crown him ‘tjie King of African Pioneers.*** 

Livingstone liad bis liiults and his failings; but the self- 
will and obstinacy ho possibly at times displayed were very near 
akin to the quiilities w'hich secured liis triumphant succesSf and 
much allowance must bo made for a man for whom his early 
education hatl done so little, ami who was forctNl, by circum- 
stunees around liiin, to act with a decision which must have 
sometimes ofl^iided his fellow-workers. Al>ove all. his success 
depended, from first to last, in an eminent degree upon the great 
power which ho possc^ssed of entering into the feelings, wishes, 
ami desires of the African tribes, and engaging their hearty 
sympatliy. 

Fiuncis Gabnieb, a lieutenant de vaissoau, and the second 
in command of the exploring expedition which in 1866, 1867 and 
1868, ascended the JVIekong river €¥om Saigon, and succeedecl in 
making its way ilown the Yaiig-tze-Kiang to Shanghai ; indeed, 
it was he who assumwl the leatlership of the party when Caphiin 
Lagreo porisheil on the frontiers of Yunnan. On his return to 
Europe, 31. Gamier spent some four years in superintemling the 
official account of the journey in which he had Utken so proroi< 
nent a part, and the result of his labours is to be found irt the 
three bulky volumes which were published 1^ the French 
Government in 1873. — Alhentpum. 

.Toii?r MacCu.nn, a well-known and much -respected ship- 
owner aud merchant, at seventy-one years of age. The deceased 
gentleman was well-known in ship]>ing and commercial circles, 
not only in Green»x’k and the West of Scotland generally, but 
also in London, Liverjwol. &c. Sf>me of the ships owned i»y him 
while in the China tea trmlo have earned a worhl^wido repiito- 
tiou for having made some of the fastest passages on record. 

Captain 3Iaobt, the American hydrographer and astronomer. 

George Catlin, the intrepid traveller in North America. 

CiiAPKLONT Lauat, somo time Mini.«(ter of Marino. 

Db. Fokrst, the Orientalist. 

Sib Roiibbt Macxure. 

Sakcel, Lord Bishop of Winchester. “ Ho was,** says 
the Rev. Henry White, Chaplain of the House of Commons, 
in his sermon preached at the Royal Chapel, Savoy, ** above 
all things, earnest as a ruler of the Church and a preacher of 
the gospel — a preacher who was not content to deliver his 
Hater’s message in an enfeebled array of truisms and commoo- 
plaoes, but who was ever conscious and capable of genuine. 
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^Tvent, and therefore eloquent, appeals to his hearers. Through 
SXi his teaching and ruling there ran a golden cord of kindliest 
and subtlest sympathy for others. It is no disrespect to 
his colleagues ana contemporaries in Church or State to say 
that there are scarcely ten men in t^iese realms who could by 
sheer force of religious earnestness, spapathy, catholicity, and 
tact triumph, as the .Bishop did repoi^dly, over powerful and 
prejudiced opposition. As n man, and as a prelate, we could 
never so ill afford to lose him as at present ; but, though dead, 

* he yet speaketh.* " At St. Paul s Oatliodral, Dr. Claughton, 
Archdeacon of London, preached i:i the forenoon a sermon with 
reference to the <lenth of the Bishop. He chose for his text the 
4th verse of the 2nd chapter of St. Paul’s Epistle to the Philip- 
pians. Ho reniatked that the deceased nad great power in 
guiding and influencing his fellow-men, and they all knew how 
well he exercised that ])owor. His views were sound. Evangeli- 
cal, and {Scriptural, combined with n love for all that in ancient 
times Imd been hold sacred in the Church. Learned in the or- 
<Unary sense ho might not have Iwen, but ho was a student of 
mankind, binning to activity lather than to philosophical specu- 
lations. Uis great end was the building up of the Church of 
Chi^Ht, and the brief notice on his coflln summarised the events 
of his life, “Twenty-eight years a Bishop in the Church of Gml.” 
In the afternoon the sermon at St. Paul’s w'as preachtnl by 
Canon Gregory from the pirablo of the “Five Talents.” Ho 
passed a high eulogium upi>n tlio character of the late Bishop, 
who hiyl met with much opposition ; but that W'ould die away 
when it was known how he had raised comparatively small 
events into groat opportunities. 

Tiik Ukv. Thos. Gaknikb, Doan of Winchester, who died at 
the ago of ninety-eight, was the “ father” of the Linnenn Society, 
having been oIocUhI during the last century, in 1798, only ten 
years after the foumlation of the Society, of his contri- 

butions to U/tauical litenituro bore the ilato of last century. 

Tk« Ukv. W. ITptow Kichahus, the w’oll-known London 
clergyman ntul once b*ading member of tbe High Church pirty. 
He was educatcHi nt Oxfortl. Ho hold for seveml yeara an ap- 
pointment in one of the departments of the British Museum, 
and succeeded^ Mr. Oakeloy in the incumbency of Margaret 
Street Chapel in 1849. He was an intimate friend of Messrs. 
Keble and Isaac Williams, and also of Dr. Pusey, who addressed 
to him, as amieus curia, one of his controversial pamphlets a 
little more than twenty years ago, on the subject of auricular 
confession, entitle^l. Tic Church of England leaves her children 
free to open their griefs. 

M. Dymqxb, of Scrivelsby, Her Migesty’s Champion. 

M. A. Tkxxbbt, historian. 

Lafomt, Ereneh actor. 
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Pjukce POMIATO^SKI, the composer. 

Bobbrt Graves, A.R.A., engraver. 

Professor Buchanan, of Glasgow. 

The Countess Guicciou, novelist. 

Ladt Chatterton, ncprelist. 

J. A. Winslow, the American Admiral. 

Benzoni and Hiram Powers, sculptors. 

Von Raumbr, the Nestor of German historians. 

M. Tricoupi. historian and diplomatist. 

Baron Charles Dupin. . 

William C. Macrbadt, tragedian. 

A. Manzoni, the poet of Italy. 

Loud Lttton, poet and novelist. 

Sir Frererick Madden, K.H., of the British Museum. 

GKijROB Ormerod, of Sodbuiy C’urk, Gloucestershire, F.R.S.« 
F.S.A., B.C.L., &c., a well-known .antiquary; aged 87- 

JoiiN Oouou Nichols, F.S.A., the third in n rsico of English 
printers whoso names have for upwards of a century been closely 
identified Fith everything 1>earing on English topography, 
genealogy, &c. ; and of which his grandfather, the autho]; 

7'he Literary Aitecdotea and the historian of Leicestershire, was 
the first. 6f these Mr. J. Gough Nichols was undoubtedly tho 
most eminent. Besides «xliting tho GentkmafCa Magazine for 
many years, he edited tho ColUctawa Thpographica and tlio 
Topo^apher and Genealogist', and in 1862 commenced the 
Herald and Genealogist, which is still in course of publication ; 
and in all those did good service to tho cause of historical truth 
by his un spiling exTOsuro of all false claims to titles and 
psoudo-genetilogies. In addition to numerous pafSers in the 
various antiquarian journals, he was the author of many sepa- 
rate works. Ho was one of the founders of tho Camden Society, 
and of tho hundred and odd volumes illustrative of our national 
history issued by that society, several were edited by him, while 
nearly all the others contain acknowledgmemts from their re- 
spective editors of their indebtedness to Mr. Nichols, whoso 
exrensive knowledge Was always most freely placed at the 
wrrice of others. Mr. Nichols lived to be the eldest member of 
the Litera^ Fund Committee, wi^ one exception, havii^ Is^en 
elected to it in 1836. 

John Akthont Gauonani, the elder of tho two brothers 
who many years book, by their talent, energy, and penseversn^ 
raised the newspaper which bears their name to a hi^ point 
of prosperity. He founded near Paris the ** Galignani Hoq^ital^’* 
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intended i^ecially for indigent English suljects ; and, in ad- 
dition, coigomtly Tpith his brother, defrayed the whole expense 
of bnildinir, in the vicinity of their country residence, tiie pre- 
sent large hospital of Corbeil. 

John Oaitokk Hott*n, the publisher, Aged 40. Allibone’s 
Oniinal Dictionary of English Literature^ sub voce Syntax^ 
affords some idea of his literary labobrs as contributor to the 
Literary Gaeette^ the Parthenon, the lAmdon Beview, ; and 
there, too. will be found a list of some threescore volumes either 
imtton or edited by him, among which may be mentioned his 
clever biographical sketch of Thackeray, and the Story of Cfharies 
Dickenis lAfe — the latter, as he wrote me at the time, the 
result of ** twenty days* hard work.** — The Academy, 

Pbop. John Livwis Eitssrll, of Salem, one of the founders, 
'and for many years president of the Essex County (MassachU' 
setts) ETaturAl History Society, which afterwards b^me part of 
the Essei Institute, an hotive worker in botany ; Mr. George 
Gibbs, of Now Hai'on, the distinguishefl American ethnologist 
and philologist, whose special work had been in the language 
and histoiy of the Nortli l^merican Indians : Col. John W. 
Forster, president of the Chicago Academy of Science, a con- 
stant contributor of papers and memoirs on geological and 
archeological subiocts, and joint author with Prof. 'Whitney of 
the Government Beport. on the Mineral Lands of Lake Superior, 
‘•♦published in 1850; and Prof. Henry James Clark, of Amherst, 
one’ of the most thorough histologists and best microscopists in 
the country, and a large ’contributor to Prof. Agassiz's I'^olumes 
on the Natural History of the United States. Of these losses 
to science, Prof. Clark was under fifty, and only Prof. Lewis 
over sixty. — Batare, 

Francxus Hugo, politician. In the funeral procepsion, the 
car and the mourners having reached the tomb at P^re la Chaise, 
the fsthor '^f the deceased. Victor Hugo, immediatelv following 
the car, M. Tjouis Blanc delivered ’the funeral oration. After 
alluding to the natural grief under which M. Victor Hugo was 
labouring, the orator reminded his hearers that the son hod 
shared the father's exile. Having descriliwl the political views 
and career of M. Victor Hugo and his son, M. liouis Blanc con- 
cludo<l by declaring, at the express instance of the father, that 
l>oth tha.decen8e<i and his sorrowing parent held a belief in God 
and in the immortality of the soul. At the conclusion of the 
address there was a slight applause. Upon quitting the ceme- 
teiy the chief mourner was hailed with loud cries of “ Vivo 
‘ Victor Hugo," ** Vive la B4publique.” 

FsaBcis Xayibr WiNTSUKALTxit, the favourite Court painter 
of Her Majesty and of the late Prince Consort, whoso portrfiits 
by him are familiar to us all through the engravers* ait. . He 
'mw about seventy yeamof age. He passed through a couxBd of 
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S ofessional training as a student in the Academy of Arts at 
unich, and afterwards completeil his studies in the galleries of 
Italy, Early in life he attracted the attention of Louis Philippe, 
and of some of the Kings and Princes of the various States of 
Germany: this in its turn led to his employment as a por- 
trait Jointer hy Her IVIajesty, who coinmissioncnl liim to paint 
portraits not only of hors»?lf an<l of the Prince Conwirt, but of 
Sir Bobert Peel and ilie Duke of Wellington. He also painted 
several other members of the Royal Family and of our aris- 
tocracy. It will bo remembered thtit two portraits of the Empress 
Eugenio by Winterhalter formed conspicuous objects in the 
gallery of the Groat Exhibition of 1862. 

Sf» Enwiir LAimsBEii, R.A., the most famous animal painter 
of his time. 

RiCBAiiD James Lane, A.R.A., ono of the two Asso^uto En- 
gravers of the ** old class” on the Academic r6lo ; and his associ- 
nteship was ono of the oldest in date. Ho won his reputation 
as' a lithographer before lithography had been comparatively 
superseded by other rival processes • He likewise executed some 
original lithographic portniits, and reproduced subject-pictures 
in tho same moclium. Ho also ivroto on art ; and somo 
humorous rhymos of a s/itirical and personal application, now 
forgotten, have boon attributed to him. 

John PaIitridge, who in his day was a portr&it-paintcr of * 
considerable ability and repute. * 

Charles Lucy, the painter. 

Edward Thomas Harris, inventor of tho scaffold forgetting 
at tho domo of St. Paul's, and of tho prosit picture of Ix>ndon, at 
tho Colosseum in tho Regent's Park. In 1838 3Ir. Harris 
.paintod for Mr. Moon a largo picture, for engniving, of the 
coronation of Queon Victoria. In 1853 Mr. Harris completed 
the restoration of ThomhiH’s paintings in the domo sCiKt. Paul’s 
Cathedral. Ho diod at tho age of cighy-threo. 

J. P. Molir, tho famous Swedish sculi>tor, who produced, 
besides other fine w'orks, the evcr-memorablo * Wre.*<tlers,’ which 
was the chief artistic attraction of the International Inhibition. 

Signor Rikaij>o Rinaldi, an Italian sculptor, formerly in con- 
siderable repute, as a follower of Canova. 

*l>BourN, a ^ung Parisian painter of note ; who killed him- 
self accidentally, with an over-<lo8o of chloroform. 

Antoine Chintrbul, tho able French landscape-painter. 
Susan Dubbant, the sculptress. 

Thobnton Hunt, the popular journalist. 

August PomnriN, sculptor, a pupil of Rude and H. 
Kahodroii. 


. B3 
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At Dusseldorf, Herr C. T. Conrad, a painter of merits 

• In Paris, the old sculptor, M. Ahjbd^ Durand, nrho was bom 
in 1789, and piined a modal in the Ecole des Beaux- Arts in 
1810. In Itoly ho produced busts of Murat and his children; 
afterwards he sculptured a statue of Beligion for the monument 
of the Due d’Enghien, in the cliapel ^t Vincennes,, and two fine 
modals, commemorating the passage of the Simplon and the em- 
barkation of Napoleon the First on lx>ard the Bcllerophon. 

M. Cklmstin Nantruil, painter and lithographer, of con- 
siderable note, apd lately Gonserrateur du Mus^e do Dijon, and 
Director of the Ecole des Beaux-Arts in that place. 

Skjnoic Erni4Sto Baypkr, a promising young painter, of 
Genoa. 

Sib Wii^.TAM Titk, M.P., the able architect. He will bo 
principally remembered by his design of our third Boyal 
^change. 

John Y. Akkuvann, nrchmologist ; sometime the able and 
courteous Secret ray of the .^pciety of A ntiquaries of London. 

Godaud, senior, the oldest of tlio French aeronauts. 

OifARi.K.s Knight, author and publisher, who, by his 
literary industry and taste, devoted himself s^stematiciilly to 
the establishment of chcuip and wholesome liteviture for the 
pctople.” Ho was the son of an alderman of Wimlsor, whom lio 
assisted in his business ns a lH)okseller, and from whom he 
imbibed literary taste, as well ns from George Canning, who 
was then the working editor ” of the Microcoarn^ printed iii 
old Mr. Knight's office at Windsor. Charles Knight, at the ago 
of twelve, was sent to Dr. Nicholas’s school at Ealing. Ho had 
alrotuly (says the Timea) picked up a smattering of Latin and 
Frencn from an hnigri priest in a day school at Windsor, and 
had do^oivied Robinaon Crusoe, the Arahutn Nights, GuUivera 
JVavrta,wo Taka of the Genii, ,and the Seven Championa of 
Christendom, with all the aviditv of childhood. At Ealing ho 
«oemB to have lieen but a desultory student, and one who, in 
spite of the gift of a very quick and retentive memory, liked 
,,English loro far bettor than his Latin Syntax and Prosody. Ho , 
loved the school, however, and there, as a boy, he first was 
introduced to the late Sir Henry Ellis, for many years the 
genial and courteous ex-Librarian of the British Museum, then 
a fellow of St. John's Coll^^, Oxford, and a frequent visitor at 
Dr. Nicholas's house. 

Knight's first connection with bibliography and literature is 
thus recorded by himself, and the event is so characteristie of 
his tastes that wo yenture to giye it in his own words : — 

«*In my dealing in second-hand literature a drcnmstance. 
oeourred wnich had some efibet in leading me to one of the most 
pleasant labours of my ftiture life. I hM been sent to a house 
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at Old Windsor to make a list of books bolonf^in^ to a clergyman 
who had received an appointment in India. When the price to 
given had been settleil at home, 1 again went to make' the 
offer, with the money in my hand. The generous man was 
pleased with what he considered liberal terms, and said to me, 

* Young gentleman, I will give you that imperfect copy of 
Shakespeare for yourself.’ It was tho first folio, and sadly defective 
in nuiny places. 1 devi.seil a plan for making the rare volume 
perfect. Tho fac-simile oilition, then Kn^untly published, u-as 
procured. Among the oldest founts of typo in our printing-olBco 
was one which exactly rescmliled that of the folio of 1 623. We had 
abundant fly-leaves of severit<ienth-contury lKX)ks, which maUdied 
the paper on w'hich this e<lition wiw* printed. I set myself tho 
task of composing every }>age that w'as wholly wanting, or was 
tom and sullied ; and when the liook was handsomely Iniund 1 
was to have tho copy for myself. But one of tlie Eton private 
tutors, to whom ray father showed tho volume, offered a 
tempting price for it, and my treasure passed from me." 

And yet all w'lis not lost. The very process of “ settingup" 
tho types led him to timlerstand tne essential differences of tlio 
early text as compared with modern editions of Shakespeare ; 
and many years afterwards this “ imperfect copv" of our great 
Poet’s works blossomed into tho Shakesjjcare with which Cliurles 
Knfght’s ^mo will for ever be associated, to say notliing of 
other less important works bearing on our early dramatist^an6^ 
poets. 

Charles Knight next joinerl his father in eBUihli.s)iing, in 
1812, the Windsor and Plto7i Kscpres>i newspaper, of which ho 
became alitor. liiiring the last years of his Windsor life ho 
became tho printer and tlio publisher of the Etonian. This 
circumstance led to an intimate acqimintanco with Wiiithrop 
H. Praed, Macaulay. Sidney Walker, John Moultrie, ami 
Derwent and Henry Nelson Coleridge, who afterwards, while 
undergnid nates at Cambrige, beoirae the chief fl&lifl'ihutors to 
Knights Quariwly Magasme ; and this, in its turn, led to tho 
establishment of Charles Knight as a publisher in London in or 
about the year 1823. 

In 1827 ho became connected with the newly-foun<^ 
“ Sodety for the Diffusion of Useful Knowledge," which suddemy 
started into being under the auspices of such men ns Brougham, 
Tooke,* Grote, Lub)xx:k, Bussell, Lefevro, Holdiouse, and the 
rest of the lexers of free thought and liberal opinions. He 
now commenced the publication of the British Mmanae^ with 
which he assailed the old almanac of Francis Moore, and other 
almanacs of the Stationers* Company. These were followed by 
his Cempmion to the Almanae — an annual storehouse of** useftil*' 
. inISanmilaon on snljects connected with educational statistics, and 
other branches of social and political economy — and of his 

• The Charter of the Society was drawn bf Hr. WUHsa Tooka, 
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(velirknown IMrary of^lntertaining Knowledge. This ** Librnir*' 
iras the first of its kind, and it gave, more or less, the idea 
'which was ailerwiirds realised more completely in the Family 
L&mary, started by John Murray ; and ip Jjardnede Cabinet 
Oy€dopadia^ published by Messrs. Taylor and Walton in Gowor- 
street. Mr. Knight followed up his. “ Library ” by the Penny 
Magazine and the Penny CycUtpadia^ in both of which he called 
in the aid of wrKxl ongriiving. 

For about twenty years* connection with the “ Useful Know- 
ledge Society,” continued, pntil, indeed, its lea<lers and Council 
thought that the time was come udien individual enterprise would 
be aiilo to carry out to a 8ucc.c8sful issue the various jiiana 
which they had inaugurate<l. Accordingly, other importJi.nt works 
were now commenced by Mr. Knight on his own account, and 
without, the posit ive support of the JS<KMoty’s name. The Penny 
MagaHne had acted as a pioneer, and prepared the road for 
these, of whicli, as Mr. Knight tells its, the Pictorial IHble was 
the most siKvcssf 111 as a permanent w'ork, and the “Pictorial" 
edition of the Arabian NigiUa the most beautiful in artistic 
uxocution. These were follo^’ed by the Pictorial Shakeepeare, 
which ho stylos •* the most congenial undertaking of his literary 
life ; ” and the IHctorial Hulory of England, certainly the most 
valuable of all as a contribution to the history of the [leople 
themselves, their industries, thoir manners and customs, and, 
inIu short, of all that constitutes the character of a nation ns dis- 
dinft from the more annals of its Pciuccs anti Ministers. 

The first number of the Penny Magazine contained tlint 
compiler’s jewel. Dr, Dutl’s Sermon on Malt, at winch the honest 
workers on the Mirror did not grow pale; while Knight hiinsolf 
acknowledged tho A/irrer to have “gone on improving from year 
to year.” 

Mr. Knight Iwd the consolation that ho was really minister- 
ing U) the public good while he I)ore up, unaided, under tho 
heavy loaff^ the Penny Cyelopfedia. This ho carried on to its 
close, through twelvo long years, hue at a heavy loss, on account of 
its being ovcrwcightiHl by tho heavy “ t;ixes on knowleilgo,” for 
tlie repeal of which ho fought so manfully and gallantly. The 
title of tile Vydopadia was a mistake — a miscalculation, for 
i)/^icl] no prolNkble sale could repriy — an opinion whicli Mr. lacker- 
ing, tlio eminent publisher, expressed in our hearing, though ho 
admitted that the literary and scientific value of the Penny 
Cycloi^ia was superior to that of any other work of its class. 
Mr. Knight expended on the P^nny Cychpeedia^ for literature and 
ongraviugs, the large sum of 42,000/., and in producing, which 
ho h^ to pay tlio ISxcise no loss a sum than 16,600/. “ Now 

that the taxes on knowletlge are abuses of the pa8t» it seems 
scarcely credible that the producers of the soundest and most 
beneficial literature were only a few years subject to such 
exactions. It is even more wonderful Vat, in the face of so 
extortionate a law, a man could bo found brave and liopefol 
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enough to begin and finish such a work. Of course, all that the 
publisher said so forcibly in proof that the commercial failure 
of his magnum apua was due to pernicious law, is also a demon- 
stration that under phe circumstances the work ought never to 
have been undertaken.” This opinion, so sagaciously express^ 
in the Athenmum was doiibtless the conclusion of the majority 
of the three hundred guests who dined together at the Albion 
Tavern to celebrate the completion of iVlr. Knight’s herculean 
labour, with Lord Brougham in the chair.* 

W’e have referred to Mr. Kiyght’s Pictorial liiatory of 
England^ which was contributed by beveral eminent hands. But 
ho had long contemplated the production of a genera/ History of 
England, on a more comprehuusive scale, and in his extensive 
reading he had gathered nuiterials for a comprehensive Historg 
of the People. The remarks of the 'IhneSt however, in 1854, led 
him, us he tells us, — 

" To deport from the original design of writing, a domestic 
history of England apart from its public history. IJpon a more 
extended pbin,” ho adds, ** 1 would endeavour to tnice through 
our long-continued annals the essefftial connection between our 
political and our social history. To accomplish this, 1 would not 
keep the people in the background [as is done in imtuy histories], 
and 1 would call my work tho Popular Hietury of England** 

Mr. Knight eloi^uently writes in reference to this subject: — 
The pe^tplu, if X uuderstiind the term aright, means ^he^ 
Commons of tliuso realms, and not any distinct class or section 
of the popidation. , . A century of thought and action has 
widened and deepened the foundations of tho State. This, 

‘ People,’ then, want to find, in tho history of tljieir country, 
sornetliiiig more than u series of ann;»lH, eitlier of policy or of 
war. In connection with a faithful narrative of public afiairs 
they Want to leom their own history — how they have grown 
out of slavery, out of feudal wrong, out of regal despotism, into 
constitutional liberty and the position of tho groaf&st^estate of 
the realm.” 

This work has been truly described as ** a considerable per- 
formance but it is open to the ol^ection that its main object 
has been overwrought, it being too popular. Whoever 
the list of contributors to the Penny Cydopadia must be con- 
vinced that Mr. Knight assembled round him workers of flrst- 
xato authority. His throe' autobi<^aphical volumes were less 
attractive than the nuyority of his works ; tho six volumes 
■of Knight’s London wore of unequal value, and the master- 
hand in them less evident. **Xn his transactions,” says the 
Aihenaum, ** he was conscientious and honourable ; and under 
the difficulties and vexations that attended his greatest labour, 
he was nobly considerate towards his litenuy cootiyutoni. ^ He 
was a man of many friends ; and every oneof them — now living 
in land— was touched by the intelligence that a blow long 

expected and long delayed hod at length fidlen, and that CSiariea 



364 


THE TEAB-BOOK OF FACTS. 


Knight had died in his eighty-second year, at Addlostone,. 
Surrey. As Charles Knight was one night retiring from the 
table of ** Our dub,” Douglas Jorrold described the man in 
words, when, with a twinUing eye and tender voice, he said, 
“Good Knight” 

Kearly the first half of Mr. Knight’s life was passed at 
Windsor, of which ho has left many pleasing reminiscences of 
the country when George the Third was King. He had tra- 
velled oxtonsivoly in JJngland, Scotland, and Ireland, with open 
eyes and’ ears, and thereby gained opx>ortunities of observing the 
actual condition of the peopth. These he turned to good account 
in his valuable work, entitled The Land We Live In, Hence, ho 
wrote of the countr 3 r ns one of the country ; and,- in after life, 
he mostly resided in the suburbs 'of the metropolis, to the 
l)eautios of which ho was moro alive than most Londoners. Ho 
loved to dwell at Hampstead or Highgato ; and at Addlestone 
ho shuffled of his mortal coil : he sleeps at his native Windsor, 
where n lich-gato has lieen erected by public gratitude in 
memoiy of a most usefnl and laborious life, the fruits of which 
are to bo seen in the literatuio and social condition of our age. 

Sin Khancis . Pettit Smith, inventor of the screw mode of 
propulsion. He was bom at Hythe, in Kent, on Fob. 0, 1808, 
mil At his death ^ he had just completed his sirty-sixth 
year. Ho liegan life as a grazing farmer in Komney-marsh, 
srhenco ho removed to Hendon, Middlesex. During his early 
manhood ho constructed numerous models of small boats, for 
which ho contriveti various modes of propulsion. In 1884 one 
of these models, propelled by a screw revolving beneath the 
water at the .stem of the vessel and set in motion by a spring, 
WAS found to answer so well that Mr. Smith deemed the sftrew 
to bo superior to paddles, which hitherto had been exclusively 
omployetl for the propulsion of vessels. Ho continually improved 
upon this model, and in 1836 took out a patent for his “ screw.” 
In that sjRfldyear a small vessel of ten tons burden, fitted with 
a screw, was built; and in 1838 the Archimedes, of 237 tons 
burden, similarly fitted, was launched, and proved a great 
success. The Admiralty after a while adopted the screw in Her 
Migosty’s Navy, and private owners shortly recognised its value 
for the merchant service. A House of Commons Return shows 
that up to tlie end of the year 1869, 678 ships of all c1i\8ses in 
the Royal Navy and 1,720 in the merchant service, had been 
fitted with the “screw,” and that the total cost of these 
vessels exceeded 108.000,0002. Nevertheless, the difficulties of 
all kinds with which at first Mr. Smith had to contend in 
introducing the “screw” were prodigious, and such as would 
have daunt^ moat men. But an unahaken confidence in the 
ooxrectnesB of his views upheld him against all oppomtion. 
While, however, Mr. Smith rendered such important services to< 
his couatiy, he was pecuniarily a loser. It is true that Her 
HigeBty, on the reoonmiendation of Lord Palmerston, in 1866 » 
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granted Mr. Smith a pension from the Civil List of 200^ a year, 
in consideration of his personal services to the Navy, and in 
1871 conferred upon him the honour of Knighthood ; but theso 
recognitions by Government of Sin Francis’ valuable and con- 
tinuous services difriiig the best years of his life but inadequately 
recompensed him for his distinguished achievement. In 1857, 
at a public banquet in 9t. James’s-hall, a service of plate and 
2,6782., the result of a national subscription, were presented to 
Mr. Smith. For thirteen years prior to liis death Sir Francis 
held the post of Curator of the Patent Office Museum, South 
Kensington. Ho was buried privately, accortling to his wish, 
at Brompton Cemetery. Sir Fmiicis P. Smith was twice 
married, and his widow and two sous survive^ him. It is to be 
hoped that the Civil List Pension will, in consideration of his 
very eminent services to the counti^, be continued to his 
widow. — Times, 

JosKPH S. Wyon, medallist, who held the appointment of 
Chief Engraver of Her Majesty’s Seals. This appointment had 
been previously held by his father, Mr. Benjamin Wyoh, and by 
his grandfather, Mr. Thomas I^'on, upon whom it was first 
conferred in the year 1816. The lately deceased artist was 
educated by his father, Mr. Benjamin Wyon, and in the Boyal 
Academy of Arts, whore he obtained two silver medals. His 
first work^f importance was a medal of James Watt, the in- 
ventor of the stoam-ongine. This moilrtl so pleased the lubo 
Bobort Stephenson that, at his recommendidion it was m/bptod 
as an annual prize modal by the Boyal IiiNtituto of Civil En^- 
neers. The first work by the late Mr. J. S. Wyon, executed in 
his capacity as Chief Engraver of Her Majesty’s Seals, was the 
Groat Seal of England now in use. In the year 1863 bo exe- 
cuted the modal struck by unler of the Corporation of the City 
of London to commerourato the passage of the Princess Alex- 
andm tli rough the City previous to her marriage with his Boyal 
Highness the Prince of Wales, and in the yeain&i^ the modal 
for the »ime corporation to commemorate the visit of the Sultan. 
In the latter year ho executed the medal struck by order of the 
Canadian Government to commemonde the Confedoration of the 
four Provinces of the Dominion of Canada* The Great Seal of 
the Dominion of Canada, a beautiful work of art, was also exe> 
cutod by him at the same time. 



26G 


TIXE YEAR-BOOK OF FACTS. 


Jlfcmorafcilia. 


S Ye hayo the pleasiiro of acknowledging our indebtedness to 
uUder for the following very interesting artistic document.] 


TIIK KATIONAI. HiafORlAT. TO HIS ROYAL HIOHNliSS THB PRINCB 
. CONSORT. 

With this title we have a large, costly, and beautiful book, 
which mves a history of the National Memorial erected in Hyde 
Park, doscrilxjs the construction, and illustrates every portion of 
it, lioth ns to colour and form, in a complete and very ailniirablo 
manner. It is not too much to say that every Englishman is 
interested in the .circulation of this volume, which will serve to 
convince all who study it, and who may not bo able to visit the 
mouumeiit itself, that tho tinost modern work of its kind has 
been pnMlucod in this countr^tniid that wo have amongst us 
artists (as well as constructors) of high ability. 

It is a distinguishing feature of tho book before us that the 
name of every artist is given in connexion with his work, which 
should, and wo hopu will, have tho effoet of bringing tp some of 
iuen^asid famo and fortune. Wo would point for example 
to tlMi retnarloiblo histories written with the chisel on tho 
marble p<Mliuni, half by Mr. J. Birtiie PJitlip and half by Mr. H. 
JI. Ariiistead the first setting forth tho architects and sculp- 
tors; the second tho paintors, poets, and musicians; producing a 
whole hononmblo alike to tho country and tho artists, both as 
regards conception and execution. 

This, taken ns a whole (says 8ir Gill)ert »Scott), is perhaps 
om* of the most laborious works of sculptui’O over undertaken, 
consisting, iw^iUdoos, of a continuous range of figuro-sculptuz^ 
of the most elaborate description in the highest alto-relievo of 
life-sise, more than 200 it. in length, containing aliout 170 
figures, and executed in tho lianlest marble which could be pro- 
ciirtHl ; each figure, i\,ot cut ks is usual, out of a detached block, 
so that every pirtion cun Ih> easily reached, and the waste stono 
readily struck off, but <)R the contrary, howm out of tho solid 
mass of tho monument just as if the forms were cut out of a 
solid rock of marble; so that every opening between figures, or 
bptwoeu parts of thorn, became a work of unusual cost and 
labour. We can boar testimony to tho zeal with which both the 
sculptors, Mr. Armstead and Mr. Philip, persistently carried on 
their several proportions of the work, though they found a diffi- 
culty in respect of the mat hanluess of tus marble, not calcu- 
lated on when they made their drinnal estimates as to cost. 

Tho last timbw of the scafiblmng was taken down on the 
31st of March, 1871- 

When this was done, the iron tie-rods between each arch 
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became visible, and an impression prevailed that those rods had 
only just been introduced as a precaution against thrust. They 
had, however, been fixed in 1866, whilst the arches were being 
turned, and it waci thought to bo more satisfactory to allow 
them to remain for a time after ^o centreing liad been removed 
in case any tendency Ip subsicfenco or thrust might appear, 
though from the peculiar arrangement by which the spire is 
carried, such a contingency was not considered to bo at all pro* 
bable. Kacli of these rods consisted of two pieces of iron joined 
together in the centre by .a largo screw-nut ; they were tested 
from time to time, but no tension wjis ever observed. They 
appeared to bo affected only by change in the atmospheric tem- 
perature. After remaining in ]^)osition for nearly fivo years, they 
were removed in April 1871. 

The central portion of tho monument is based upon a mass 
of concrete, 60 ft. square and 27 ft. in thickness ; indeed, in somo 
parts it is of much greater thickness, owdiig to tho inequalities 
in the solidity of the ground. Upon this are hiiil tw'o continu- 
ous courses of thick stone lauding, 1>uddud in Portland ceinmit, 
and on this platform is erevted Tlic superstructure of massivo 
brickwork upon wliich tho monument is baseil. The snbsiriic- 
turo which supportS'the steps and laiidiiigs surrounding t ho inoqu- 
mciit, though planned simply with a view to their practical uses, 
form a curiously intricate and picturescjiue series of euUU'ombs, 
which may bo entcroil by a trap-door provided la>uoath tho su*^ 
rounding platform. ** 

Tho iiiatiTials of which these step.s am formed is mainly tlio 
grey gniiiito from Casilowcllan, in the county of Down, thesamo 
granite Inung used for the largo pudesUils at tho angles of tho 
steps ; a portion, however, of tho steps came from Delbirattio 
quarries, in the county of Kirkcudbright. 

Owing to the slope of tlio ground towards tho south, an 
additional range of steps was rcquiroil on that side leading <lown 
to tlio drive in front. These steps — no less f!ianr200 ft. in 
length — arc of granite from Penryn, in Cornwall, while Uio 
blocks which terminate them are of tho siimo granite, rapped 
with tho pink granite from tho Isle of Mull. Tho landings of 
tho steps are paved with stone of varied colours, consisting of 
the white mountain limestone of Hopton Wood, in Derbyshire ; 
the red magnesian sandstone from Mansfield, in Nottingham- 
shire; and tho dark^ slate stone from Chnrnwood Porcst, in 
Ijeicestershire. 

The granite up to the levels us yet nlludcd to is unpolished, 
but wrought by the axe with extreme delicacy and precision. 
Above thw level, however, all the granite which is ex|)osod to 
view is finely polished, and has been studiously selected in ||oiut 
of colour and texture, with a view to the harmony of its artistic 
cfifoct. 

The podium, or stylobate, which forma the base of thq great 
canopy, and to the carving on which we have already alluded 
ia of two lands of granite, and of marble. Its base-moulds, 3 ft. 
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in height, are of a eingle course of the richest rod granite from 
the Boss of Mull, and the comice, 2 ft. in height, is of a lighter* 
coloured variety from the same locality, Iwth wrought and 
polished with the greatest care and precision. The intermediate 
portion, which is of marble, and is occupied entirely by sculp* 
ture, is 6:^ ft. in height in a single cour^io. 

Iho construction of the four main clusters of shafts which 
carry the canopy was of course all-important. These do not trust 
alone for their bond of union to the metallic band which binds 
each cluster. Kach of the four greater shafts (which are about 2 
ft. in diameter) is attachcxl by a dovetailed groove to the central 
core, and the grove is run in solidly with Portland cement, 
llesides this, there is tmother very important method of attach- 
ment ; for, while the shafts are jointed behind the metal baud 
at about ono>third of their height from the base, the core is 
jointed at about the same distance from the capital, thus, as tho 
workmen say, Irr^ahing joint ; the longer length of one crossing 
and Htrongth«uiiiig tho joint of the other, while tho joint in 
each is attached to the side of tho*other by strong copper cramps, 
and each block is also pluggecf with four copper dowels to that 
below and aliove it ; so that the entire group is, as it were, in 
01(0 piece. 

The spire, which surmounts tho stonework, is wholly of 
metal, and is ’Sup^iortod by two enomioiis ** box”. girders of 
'..rought-iron. Kach girder lies ilingonally from comer to 
corner of tho structure. They may, perhaps, bo more truly 
doscriboil ns one ginlur in tho form of a cross, for at their point 
of intersivtions they are so united by the interlacing of their 
component parts as to liocorae in reality a single ginler. Tho 
girders are in section, 3 ft. 4^ in. in depth, by 3 ft. 6 in.' in 
width ; their length each way is 31 ft. 6 in., and their clear 
lioaring 23 tt. 0 in. Their weight is 23 tons, and it is calculated 
that they are ivipablo of sustaining a load equal to 360 tons. 
The eiuls In the girders rest upon vast bloi^ks of grauiio, which 
being laid across tlie angles of the structure, tend to bind its 
walls togctlicr, and to carry <lown its weight directly and verti- 
cally u|)on tho columns. How the amount of iron used in tho 
construction may behave in tho course of time is a problem not 
yet to be solved. 

The architectural carving was carried out by Mr. Brindley. 
Sir Qillicrt says The capitals of the great piers are, as I 
tliink, very effective 'work. Tlioy are fountled on such as wo 
find in ancient buildings in France and Germany, and such as 
wo see in this country; in the eastern parts of Canterbury 
Cathedral — a form of capital originating in the Corinthian, but 
entirely rethought out by the grmt Mediaeval artists. Tho 
arches am, in some of their divisions or onlers, beautifully 
carved with piercetl foliage in high relief, thus obtaining effect 
by contrast** 

A very important part of the monument is the artistic metal* 
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work, the whole of whioh was ^carried out bv Mr. Skidm6re. 
V It is hero (says tho archiU^ot) that my thought of realising t^n 
a large scale the ideal of tho old shrines comes litcRilly into 
practical operation ; for here the classes of art and orimiucntatiou 
displayed in those •exquisite works on a minute scale, suggest- 
ing only the models of some larg^ structure, are directly repro- 
duced in cognate materials, and to a scale of reality iiistead of 
mere miniature models. Tho materials in which tho works of 
the Modieeval gold and silver smiths are thus translated, as it 
were, into lifc'sizo, are copper and lead, and in these humbler 
mebils are rcproduciMl in noble worknuinship, and to a noblo 
scale, the repomsi work, tho chased and beaten foliage, tho 
filagree, the gom-settings, and tho matrices for enamels, such as 
are found in the shrines of tho Tlirco Kings, or of St. Elizabeth. 
No nobler work in metal for nrchitiictural purposes has, so far 
as I know, Ijeon produced in our own, or, probably — considering 
its scale an<l extent — in any other ago.'’ And tho architect then 
pays a high compliment Mr. Skidmore. Wo have only to 
mid in this direction that the mosaics in tho tympans and 
spandrels, also tlio vault of the (^nopy. were executed by Signor 
Salviati, aflt^r cartoons by Messrs. Clarion & Boll. 

Now, as to the sculptural works not already alluded to, tlio 
general schoine may be thu.s stattul: — The great stit.uo of tho 
Prince ('on sort himself, by Air. J. H. Foley, forming the central 
feature, r«und whicli all other works of art group themselves, 
wo have at the angles four ranges, cadi containing four illustJh.- 
tions of subjects to which tho Prince had devoted his study and 
Xjotroriage. 

Ist. On the pedestals at the outer angles of tho steps wo 
have groups. qf figures in marble, representing allegorically tho 
qdartors of the globe, with reference to tho Greiit Intemational 
Exhibitions which have done m mncli for practical art and 
manufactures and the protluctions of vnricfl imlustry, and whicli 
claim the Prince t>msort ns their originator. These were 
oxocuted by Mr. J. H. Foley, Mr. Macdowellj^Mr^f W. Theed, 
and Hrlr. John Bell, and are noble works. . 

2nd. Wo have on tho upper pedestals, which form the angles 
of the podium, groups, also in marble, illustrating Oommeicc. 
Agriculture, Manufactures, and Engineering, all furthered and 
promoted by International Exhibitions : these are by Mr. 
Thornycroft, Mr. Calder Marshall, Mr. Henry Weekes, and 
Mr. John Lawlor. 

8rd. Tho great pillars of the Memorial Ijear on their outer 
faces — on pedestals of polished granite and bronze-^statnes in 
bronze/ representing Astronomy, Geology, Chemistry, and 
Geomeribry; while 

4th. On the niches immediately over the capitals of thm 
pUlazs is a second range of bronze statues, representing 
Bhetoric, Philosc^hy, Medicine, and ^ysiology* llie whole 
of these were executed by Mr. J. B: Philip and Mr. AnnstendL 
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^fhese groum and statues, vhieh occupy the four angLu at 
Kiiccessive heists, thus illustrato the -whole range of science, 
and of praetical art and industry. 

Some of the bronze gilt statues in the spire, designed hy 
Idr. James Bedfem, are very beautifnl. 

We are glad to find that Mr. Murray has supplied an omis- 
sion in his first published smaller account of the Memorial l^ 
printing the names of the Mansion House Committee, by whom 
important work was done.* It was the priyilege of the con- 
ductor of the Builder to co-operate with some half-dozen other 
- gentlemen deputed to act for the general committee (as it also 
liiul iMten his privilege in raising the Memorial of the Great 
lOxliibition of 1861 at South Kensington), so that we speak 
from’ personal knowledge when wo record the zeal and loyalty 
with which the original committee long and sedulously worked. 

Tho Memorial boars the following dedicatory inscription, 
ozecutod in mosaic work, and which may fitly end our notice. 
It runs round tho strn^tiire, and is so mvidod that each sido 
shows a complete sentiment : — 

QIIRRir -VICTORIA VSNII UlER PeOFLB 
TO THU MRMOUT OF A1.BRKT PRINCB CONSORT 
AS A TRIBUTE OF TKKIR ORATITUDK 
FOR A I.IPK DEVOTKD TO THE PUBLIC GOOD. 


<:»BMORrAL HALL TO TUB LATH OBOROH STEPHENSON. 

The Hull propos<Hl to bo crecto<l to tho memory of the late emi- 
nent engineer, George Stephenson, at Chesterfield, -will now, it is 
believed, bo carried out, Tho hall, to be erected -within -view of 
the clmrchyard where tho remains of George- Stephenson rest, 
will Ijo opposite to his residence. Tapton House, and elettoto tho 
Miilland Jbiilway. which ho perfected and completed, as well as 
to tho Locksford Colliery, which was sunk and workotl by him. 
A joint comfiiittVo, consisting of members of the Corporation of 
Chosterfleld, of tho Chosterfleld luid Derbyshire Mining and 
Mechanical Engineers’ AsMX'iations, of the Mechanics’ Institute, 
and of tho Technical Eilucntion Safety, has been formed for 
arranging tho proliminarios. The Corporation have offbred as a 
site alx>nt 2,600 square yards of land in the town, now used as a 
bowling-green, provided that the legal estate in the land and 
buildings to be erected l^ the various societies ho vested in the 
Corporation upon trust for a Board of management consisting of 
representativos of thq Corporation and the societies. ’The cost 
of the bhilding, which is to consist of a laxM hall, library, and 
reading and class rooms, has been estimated at ftom 12,0001. to 
l4,OOOLSuilder. 

• The eioetng Beport of this Oommlttee. forwarded to her Hajes^ In 
October 1872, irill be found in the Builds for tbei )ear (xxx. r. MO). It 
is signed— **Oeorg» Godwin^ tdiainnan ; ChariesHm and P. LeKeve Foster, 
nsmbm of the cxeontivo oommlttee ; VUdiael Qibbe and a B. Goodman, 
bimorary secretaries.** 
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THB WBLUXOTON XOMXJIUBMT. • 

The foUoiring is a copy of the last Report to the Treasury on 
Ihe Bisect of the Wellington Monument, dated June 6th : — 

“ We have thelionour to inform your lordships that the pro- 
gress of the works connected witji the Wellington Monument 
was stopped for some tinso in consequence of the serious illness 
of Mr. Stevens. We learnt recently that Mr. Stevens was con- 
valescent and again at work on the monument, and we there- 
fore felt it our duty to inspect tlie works, and we now beg 
leave to lay before your lordships the following Report of tho 
present state of tho monument. The whole of the marble-work 
IS completed and fixed in St. Paul's Cathedral, and nearly all 
tho bronze-work appertaining to tho marble has been cast* and 
fitted ; but some portions of this bronze-work have been taken 
b^k to Mr. Steven's studio for 4ho purpose of being finished off 
by him. Tlie si^ulptures comprising tho following portions of tho 
monument — viz. tlie effigy of tho Duke, tho sacrophagus on 
which the effigy is to repose, and tho two sido groups for the 
upper part of the monument — hgvo not been mucli advanced 
since the contract was entered into with Mr. Coleman, One of 
the side groups, in two pieces, has been removed from the largo 
model ; one portion of the group is in plaster, and being worked 
upon by Mr. Stevens ; the other portion is in clay only, still un- 
finished. Tho other sido group and tho effigy of tho i>uko still 
remain on tho model unfinished. Plaster moulds ofvtho 
sarcophagus and its enrichments have been made, but they still 
require tlie work of tho sculptor to prepare them for casting. 
Mr. Stevens informs us that his nssisbints cannot help him in 
preparing tho mmlels of the sculptures for casting, and there- 
fore the time that will bo required for their completion will 
depend upon Mr. Steven's pcreonal lalamr. Mr. , St. evens esti- 
mates tluitthe figure or group upon which he is now working 
will require two muntiis of his labour, and th|^. c^h of tbe 
other models will require a like period, making in nil fnim 
eight to ten months for his own work lieforo the last of tho 
models will be ready for casting. Assuming this estimate of the 
time required by Mr. Stevens to be approximately correct, and 
assumiiig that the founder will be i>ut into possession of each 
model as it is finished, pro1>ably three months will have to be 
added to the above eight or ten months for casting the last 
model, and a further aUowance must be nuido for finishing off 
and colouring tbe bronze sculptures and for placing them on the 
monument. Having regard to the experience of the put, we 
cannot place much reliance upon Mr. Steven's estimate or time 
for completing the models ; and if tho present rate of progress is 
to be maintained, we cannot hold out any hope that the monu- 
ment will be finished by tho end of 1874, though at the same 
time, if Mr. Stevens should be able to exert himself with 
greater effect the work might possibly he completed at an 
earlier period." ^ 
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Tltv. YKAlt-HOOK t»F FACTS IN NCIKNCF, AN1» AUT. 

(FroM fhe '• liuildvr." 1 S7JJ, p. 2.')!). 

Oncp. more Mr. Tiinljs omLalms ftir the popular tjyo iho 
most roeondi to fruits of theyejir’s progr»‘ss in sfieneo and art. 
amongst tho adepts, much of which luijjrht otherwise not bo 
scon or hoartl of for years, if at all. by the public. And yofc 
INlr. Timbs is not scltlom taken to task by hypercritics bceauso 
ho is not tho autlior, but only the editor, ns a rule, of some of 
liis most useful l)Ooks. But of what wort h, compared with this 
volume, would such a b<K)k bo, even w< re it vri/ten by tho 
hypercritic himself? It is tho ijmsmma verba of men of 
science and of arts which constitute its viilne. 

Tho interest of tho volume is as varied anil j»rrat as it has 
iM'cn any year during the la.‘*t quarter of a century, or at least 
since the origin of thi.s standard work. 
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nYNAMiTK. {See pp. M-nr)). 

'I'liK Glanffovi pi VOS an aooouiit. of a niimlior of expori- 

monts in 1874 porfoniinil in tho wikxIh and fit.'Ids on tho Caddor 
ostatij of Sir William Stirling Maxwell, and near iho Korth and 
Clydo Canal, on tho farm of Mr. John Murd(»ch. of Hilton. 
Thoir ohjnofc was to show tho proat utility and advantjiprs of 
this now oxplosivo suhsL'inco in tho clearinff of land so ns to fit 
it f(f»r oultivution, and they worn intondod chiefly for tho licnofit 
of Htivoral pent lemon who are largcdy ir»t(‘rosU*d in hind-cdcarinp 
nnd apriiMdtilrul op<'rations in Canada, jlttforc pnaieodinp to do 
liny liiastinp work. Mr. Downio ])orformed two or threu experi- 
montH for tint purpose of il lust rati tip the comlitions that must bo 
f)bs<‘rveil in order to do any such work with dynainito. Haring 
shown that the ordinary metlMK**of inducing explosive action in 
guti|)owdor Mas not suffuMent to bring about an explosion of 
flynnriiito, Mr. HoM'nie mentioiiotl that tho now oxplosivo had 
this p<*('uliarity namely, that it woubl only ilo its work — that 
of doeoTiiposing with oxplosivo action-— when it was ppworfully 
paTassiui, and that Iho ordinary mot Ins I was to explode some 
det^uKitiug <ir other ex]dosivo substance in contact with it. 
Specially preparoil and extra-jsavi'rfnl pereussion“Ca]>H arc the 
ngoiits used to induen the explosion, and with theso it is custo- 
mary to use, espi'cially in water-bleiMling rocks and in subaqueous 
blasting operations, a suitable length of Bickford’s fuse, W'hich 
consists of a line or thread of gun|M»wder, encased in a tube of 
gutta»peivha. by means of which tho water is effectually excluded 
from tho guiqsiM’iler. Ono of tho caps M as tightly s([uoeze<l upon 
tho end of 'a pit^o of fuse, and, tho other end <»f this being 
ignited, tho whole was tlm>wn iqM>ii tho ground; in a few 
B(H*oruls. when tho tiro was convoyed by tho gunpowder to the 
fulminating poM'«ler in tho cap, there was a very sharp and 
ptiwerfiil detonation. 

After performing these preliminary and somewhat olomon- 
tary operations, Mr. Hownio turned his .attention to tho root- 
stumps of a numlier of trees that had recently been cut down. 
By moans of an auger, a holo about ono and a quarter inches 
diameter was bored vertically to a depth of 12 or 15 ins. in ono 
’ of tho stumps, nnd w'hon it was fouml to bo quite through tho 
wood of tho stump it was continued by means of a pinch to a 
depth of fully 2 ft. Two or three cartridges ^cre put into the 
bq^-hole and firmly driven home by means of a wooden rammer. 
Then a small caitndgo called a ** primer,** prepared with a cap* 
tipped fuse, was dropped in and rammed home, and the hole was 
tamped or stemmed by filling it to the top with water, care having 
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in this case Ixjon tnken to put a luting of clay rouinl tlio Junction 
of the cap with th« Tho latter was tired, tlie i bsorvers 

betook thomselves to a rosjieetful distance, and in a brief spsico 
of time a great upheaval oeeurred. Tho noise of tlio explosion, 
however, was in a great measure smothered. \Vln*n tin' nioniboi*H 
of tho party returned to tho s]^jt they found the Mum]' to bo 
rent in a nn'st extraor^rme.ry mann<‘r; but the general opinion 
was that the bore-liolo Imd been iiiado so deep that tho energy 
of the explosion had spent it<elf t«>o mueh upon tin: ''iibsoil and 
too little nj'on the avcmsI. Tho stump next, operated upon wji« 
bored to a less dejuli. and tiio rt‘.siilt of the blasting pren'ess was 
more effective. In «illier case a few strokes with an axe, by M’ay 
of severing tho ]irincipal r*M>t -members. wouM be quite sutHcient 
to leave tho wootly masses in sueli a condition that they could 
easily be dragged out and lifted away. It was suggested that, 
thuoj'erat.ioiiof piercing with an anger should be dispensed with 
in blasting tliu next root-stniii]), so us to do the work with as 
great economy of time as ]Mis.si!do. In ibis instance, therefore, 
tho pinch was bi*onghl. ii^o ri'quisition in.Mcad of the anger, and 
by means <if it a hole was drivAi horizontally inwanls, between 
two of the principal r<s»t-inenib< rs. to about tho e«'ntro of tho 
stump. Tho hole was charged and bred in tiie usual way, tho 
result being a mqeh greater amount of eruptive and disruptivi» 
action, wjtli a smaller expendituro of time and labour. One or 
two other root-stumps of large size were Mastofl in tho .sirno vjiiy, 
and it wa.s clearly tb nionsl rated that, under cert;iin cl%*cnm- 
Htances, <lynamite couM Imj enij'loyed to more advantage immo- 
di.'itcly nmlerncath rather than in the nuiss of material to bo 
operated upon. The next exjH'riments were with boiihler-sUmes, 
ail of which were of very h;mi, tough, and crmipaet whinstone. 
The first boulder that was tri» d was out in ** the open.” Ono 
small cartridge, projK-rly ]»re]ijir4 d, was laid on an incliru]].! facj*. 
of tho stone, then covered hsisi.ly with a Sfsl, and fired. No 
mi'turo resulting from the shot. anoth<?r was i^ortecT to. a shal- 
low groove on another part of tho boulder being HehM'.ted for lay- 
ing on tho charge. I'he latter was h^osely <*ovcrod, as before*, 
and fired, and such persons as had not seen a similar exiK*nment. 
prciviously were gr»'atly snrpris<d at. tho destriictivo I’ffect of tlio 
explosion, when the small amount of the charge was eriiisidored, 
t<jgethcr with tho ffict th.at no l>ore-holo was driven into the 
boulder. Other two hirge liouldrrs were next atfack<d in an 
adjoining field that was lieing draine<l, the stones having been 
met with in digging the drains. Tho first of them was emlnddocl 
in tolerably firm ground, and on laang firwl i« without any 
bore-hole, was almost crumbled into dust. Ow'irig to tha fact 
that tho other bouhlcr was eml>edded in a de]x>Htt of wind, tho 
small chargo of dynamite used at first seemixl to have spent it- 
self in burying it to a much greater depth in the santi ; but on 
employing a somewhat larger charge, besides la;ing buried still 
deeper in the sand, the boulder was so thoroughly broken that 
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it,, might ■well have been used for road metal, Mr. John Scott, 
of the Glasgow Canadian Land and Trust Company, after seeing 
the cxporiinontH, stiid ho could use the new blasting agent with 
great effect and economy in land>cloaring operations iii Canada. 


CHANOKS IN TUB STANDAuh OF VAI.DK. 

Thk Dcxmty Mnstep of the Mint, in liis annual Report, 
observes that the ytiar 1872 was remarkable for the movement, 
occurring in various countries, towards a rourganisation of 
coinage urrangeniunts, and the adoption of gold as the solo 
standard of value. In the United Stjites the laws relating to 
the coinage havu been fur some time under con.sideration, and 
Congress has had before il a Rill constituting the gold dollar 
the unit (»f vhliie, and omitting all mention of the silver dollar, 
which has liitlieiMo held Ua place in theory as a standard coin. 
This Hill, which became law' on tlie 1st of April. 1873, thus 
abolishes the double standard, and places the United States 
among tlm nations followijig the exam)>h) set, by this country in 
181G, in the luloption ot* a si ngfh* measure of value, and of gold 
us that, measure. 'Plio coinage of goUl in Genuany has l>uen 
earri^ul on with energy, and to the value of about 30,000.000^. 
sterling, but. the coin has not yet. been issued for general eireiila- 
tion, and it was not until the present year that n* Hill was 
iuU'odueed into the Heiehstag establishing gold as the solo 
st.'inanrd of value, ami containing provi.sions for the demuuetiza> 
lion of the silver and the regulation of tlie hronzo coinage. 
Under this law the Heign<»rago to he levied on the silver token 
coinage- -viz. I I'll 1 percent. — -will eoiisidcr.’ibly exceed thatim- 
^loscil in Ragland or Kraiioe, wdiicli is nbont’O and 7’78 l resjHtc- 
tively. 1’ho official tr.'ide accounts «»f Rrcinon for 1872 express 
the vj^lnes for the first time in marks instc.-id of Tiremon thalers. 
.HreiiU'H ch^iins to be the first (lerinan State w'bieh has inlnshioed 
iho new' nionet.H'y syNtcin basud U{K>n the mark as a unit on 
Iho g(dvl standard, 'fhe ni.'irk is the tenth part of an imperial 
g»>ld coin, 133 A pieces of which are to he coined out of lib. of 
pure gold ; the mark to be divided into 100 pfennings. Com- 
paring the new coin with the old Rremun coin, a 20-raurk piece 
18 statcil as equal to 9 thaler, 210’31 grote, Bremoii currency, 
whicli latter currency has now been abolished, and is taken out 
of cinnilation. Until the new system shall ho in operation in 
all the German States, the Prussian thaler will 8or\*eas a cin-u- 
lating miHlium, one thaler bcincrconsidered equal to three marks. 
In view of the contemplated changes in the German currency, 
the Dutch Government has considered the position of Holland 
in regard to her single silver standard, and in October a Royal 
Commission was appointeil to inquire into the subject. The 
report of this Commission recommended the immediate pro* 
visional introduction of the double standard of gold and silver, 
and the provisional suspension of the coinage of silver standard 
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money. Steps having been now takob for tlie introduction of 
the single gold standard throughout the German Empire, iho 
Dutch Government have suspended the coinage of silver until 
November, 1873, and, should the views expressed by the lioyal 
Commission prevail, will probably abandon the silver standard 
altogether. In the Scandinavian Jvingdoms also steps have been 
taken for the adoption of the gold standard. An International 
Commission, comprising delegates from each of the thne 
Governments of Nwedeii, Norway, and Denmark, nmt at Copen- 
hagen last summer to consider the subject, ami report eil tJiat, 
though anxious to devise soin selieme by which the tlirec States 
could join one or other of the great moiurtary systems «)!* Europe, 
apparently in.super.ibJe obstacles to such a course Inul led tlio 
Commission reluetunliy to recommend a less (‘omprehensivo 
measims applicable to the three iiurtln‘rn kingdoms only. i)elc- 
gates from the three countries again met at •Stockhulm in 
November, ainl on December 18 a convent iini was signed, 
declaring that the three kingdoms adopt gold as the basis of a 
common monetary system, silver and other inferior metals serv- 
ing for the sul).sidiary coinage. ^Tho “crown,*’ which is consti- 
tuied the common unit of aceounl, is to be l'218lh i»art of a 
kilogramiiio of line gold, and its value, therefore, about J l.v. We 
may add hero that ti re]H>rt made to tho J’’niieli National 
A8.sembly by a Coinmissioii last year gave some interesting 
inforniatidn as to the bron/.e coinage now’ in circulation in 
Erance. It appears that the authorised cirenlatifni of l|roifee 
coins in I'rance is «(iual to no less than (Jl..'iOO,()OOt., or 
Of oiirowii bronze coin, t he total issued tor eircuiation 
in the United J\iiig«lom and the cobuii* in which the Imperial 
coinage is current, w’us only l,nuy.oU0/. at the eiul of the year 
1872. 

roKKlON MI-:ASri<}-.M and hNtil.ISlI KQUIVAI.KNTS. 

• 

Wk notice that a very useful pamphit t has been recently 
publi.shed, containing a scries of tables for the conversion of 
w'eights and measures, money, &c., into English or foreign 
ctjuivalents. 'i’here are alt*jgether thirty labhs, the first four 
of whicli are for the reduction of Ereiieh into English money, 
and vicfj vt-rsd. Tables Nos. 6 to y are for the changing of 
avoirdupois units into kilogrammes, and of kilogrammes into 
tons, hundredweights, quarters, and pounds, and the Jfmr follow- 
ing are for the conversion of ineasun s of leiiglh into French or 
Emglisli equiralent>'. A similar M-ries is eonij'iIe«l for German 
ineabures, and a thinl for those in use in Russia, while an appen- 
dix is added containing tables of decimals of a t»n and hundred- 
weight carried to four places of decim.als, with others for con- 
rerting kilogrammes into English weights, carried out to a 
greater degree of precision than those in the body of the 
pamphlet, although the latter arc all exact enough for practical 
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purposeH. The taLles are all very clearly and simply arranged, 
eJ^uivalcnt Tallies of the money, "weight, or moaMuro to bo con- 
verted being arranged in vertical columns of units, tons, 
hundreds, &e., so that the process of conversion becomes simply 
a matter of addition. Tliis little work has been prepared by 
Mr. John C. Duncan, Secretary of the Atlas Steel and Iron 
Works, Sheffield (.lohn Drown and Co.f Limited), especially for 
tho use of their works. 


8TA^'DARD "WEIGHTS AND MEASURES. 

The Warden of the Sbindnrds stiitos, in his Report on the 
financial year I87‘i-7J1, that no less than .565 standard weights 
and measure's were rejected in that year for l)ad workmanship, 
or as requiring ro-a<lju8tment, being 20 per cent., or ono in five, 
of tho whole number sent for verification. Attention is drawn 
to the comparatively large number of lib. avoirdupois weights 
rojocttul ; he attribut(;s this not only to a relatively smaller 
amount, of error being toleratcnl, but to tho lib. weights ,boing 
adjusted by w*oighing them i # a balance fit only for testing 
larger weights. Ills attention has been calltnl to the fac1> that 
tho workn:eii employed in tho mljustmont of weights and 
measures are, ns a rule, inferior in raucation and general intel- 
ligence to men employc(lin tho manufacture of other instruments 
of precision, such as in opticians* or watchmakers’ work ; this, 
ho thinks, mjiy be attributed to a deficiency in technical know- 
ledge, as. although they may skilled in the purely mechanical 
piirt of their tratle, they appear to know little beyond it. In 
}x>int of fact, he says, generally spi^aking, everything is sacri- 
ficed to the attempt to make weights and measures as cheap as 
possible. Rejections for inmlmissible errors occur more fre- 
quoutly with the weights, and fur Ixid "workmanship in the 
measures ; ami it happens much more often tlian it ought that 
tho siiine'Mocnl ■«cstaiuinrds are rojcctoil ns erroneous, not only 
once, but twice, ami even three times or more. In measures tho 
scale of errors allowed is limited to 280 grains weight of water 
inn bushel, 50 in a gallon. 10 in a pint ; 0*01 inch in a yard. In 
avoirdupois weights tho allowed error is 5 grains in excess or 
2*5 in deficiency in 5Glb.. and 0*25 grains in excess, or 0*125 in 
deficiency iu lib. Nince the Act of Parliament of 1859 the 
Wnnlen has verified, in the 14 years, 10,719 standard weights 
and measures for the first time, besides 174 gas measures ; and 
21.446 have been re-verified. But there are in tho Uniteil 
Kingclom 26 counties and 77 boroughs where tho standard 
weights have not been rc-vorified within five years, as required' 
by law, and 19 counties and 51 boroughs where the standard 
measures of length and capacity have not been re-vorified within 
the ten years limitcMl for that purpose by law. ^ These numbers 
of defaulting places are large, but they are subject to some cor- 
rection. 
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BUSSIAK 'WEIGHTS AXD BIKASUltES. 

Amon^ tlio collcirtion in the old Nonnaii Jewel Tower, Old 
Palace- j'anl. there are copies of Kussinn standanl weights and 
measures, which were sent to this I'ountry by tlio liussian (Jo- 
vernment for tho InUTiiational lixhihitiuii of 1862, under the 
charge of tho into jVI. Ktipiter, the eminent member of tho Im- 
perial Academy of Seieiices at St. l*etersburg, and were after- 
wards left at tho <lisj)osal of tho late ^Mr. Janu'S Yates. who in 
1869 presented them to oe»* Standards Department of tlio 
Hoard of Trswlo. There are f o standard weights maih' of iron 
and of spherical form, with a knob. Tlu' smallest is ii Russian 
funU or pound, and now weighs, in com{>iirisou with our avoir- 
dupois stniulards, 14oz. 7dr. .'i*2gr., or d.SlO-S.'i grains. Tho 
larger weight is a pud of 40 Russian pounds ; it weighs 36lb. 
loa. 12dr. figr. avoirdupois, one fortieth part of w'hich isctiual to 
6,319*26 grains. The Russian standard pound is slated by M. 
KupiFer to bo equal to 0'00283 avoirdupois pounds, or G,319‘81 
grains. It is divided into 1)6 sol. and each sol into 96 doli. Tho 
dola is found to bo (qiial to 0‘6(W>73 troy gr.iiiis, and 839l)'742 
doli are e<|ual to a sbindard tro^- pound, 'riicn* are also in tho 
collection four sbindard meiisiireM of cvipaeity, all well con- 
structed of bra.»is au<l of eylindriea! form. No. 1 appears to bo 
a tchctiurik, the Russian unit of capacity for dry measure, tho 
legal conttAitsof whieli are 64 Russian poumls of water at 62® J"'. 
weighod in a vacuum, or a cap:ieity of 1,61)1*22 cubic indies. 
Its diameter is 111 inches, and depth la d-16 inches. Its con- 
tents of distilled water are found e<|ual to 40f),270 grains w'hcu 
weighed at tho tcTnperjitiire of 62 degrees I*'., ami the baro- 
meter at 30 inches, or a coiiipuied ca]iacity of cubic 

inchcH. No. 2 appears to be a wr/ro, tho Russian unit of 
capacity for liquid measure, which ought to contain .30 Ri^sstan 
pounds of water at 62 deg. F. w’cighwl in a vacuum, <>r ;t 
capiu'ity of 7 oO*.j 7 cubic inches. Our copy ihiiJ* stamlard 
measure w'ill contain water weighing 189,388 grains, showing a 
computed capsicity of 7d0’18 cubic inches. Its diameter is 9| 
inches, and depth 9 1.3-16 inches. No. 3 appears to be a chtoj^ 
a customary measure, tho eighth part, of tho vedro, with a legal 
capacity of 93*82 cubic inches ; tho actual capacity is found to 
bo 93*74 cubic inches. No. 4 iip|)eiirs to bo a vrourhka^ one of 
tho legal decimal measures, equal to one tenth of a m/ro, or 
containing 75*057 cubic inches; tho actual capacity is found to 
be 75*087 cubic inches. There is also a copy of tho archine, 
which is practically tho Russian st^iudard of length. This is a 
flat brass slip 2*3}. long, ^in. broad, and alaait ^in. thick, a single 
screw in the middle securing it in a groove of a brass bar of tho 
same length. A setUe cDgravcKl on the slip di^ddes the archinc 
by lines into 16 verchocf, and the foot into 12 inches. A careful 
comparison with our bronze standard y.*ird gives tho length of 
tho arcAtiftf at 67 deg. F., 27*999991 16 Imt>erial inches, and of' 
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th6 foot 11*00039514 Imperial inches. Tho Kussian standard 
df length is derived from the liritish standard yard. By a 
Ukase of Peter tho Great tho saghie of 7 English feet was 
cstablishoil as tho legal standard of length. The archine, tho 
third part of tiie sagenet is equal to 28 En^ish inches, and tho 
Biissian foot is tho same as tho British, or 12 inches of the Im- 
perial Ktanilard yard of 3G inches. It ^ill be seen from tho above 
meuKurements that our two copies of the Russian sttindards of 
length are veiy accurate measures. 

THE wiurwonTit scholausuips. 

Tub following Areniuruiidum on the Wliitworth Keholarsliips, 
prepjircd by Sir Jiiseph 'Whitworth, has been approved by tho 
Uoi^H lif tho (Committee of Council on IMucation, Sontli Ken- 
sington Tile exporieiico of the past competitions for iny 
Scholarships has proved tome tho necessity of establishing rules 
wliich shall insure tlnit the holders of Scholarships shall devoto 
themselves to the studies and practiee necessary for mechanical 
engineering, during tho te.nuror»f tho Scholarships. 2. To oiFect 
this, 1 propose to the I^trds <»f the (*oniniitteu of Council on 
JCducation that as sixin us ]x>ssihlo. i.e. in tho eompotitioii of 
1875, t^very candidate for a Scholarship shall produce a cortifi- 
calo that ho has workeil in a mechunieul i*nginoer’M shop, or in 
tlui di awing otlico of a mechanical engineer’s sluip, fof two years 
coll^l'cutively. in 187*1, six niontlhs’ consecutive work only in 
the engineer’s shop will he required. Tho candidsitc must bo 
tnuler 22 years of ago. 3. The candidate for tlm Scliolurship 
will bo examined in tin; apiN>inted scienct's; in smith’s work, 
turning, iiling, and iitting, patUTii making, and moulding, as 
already establisheil, and llio same marks will bo awarded as at 
present. 4. In 1875, and the following years, each holder of a 
8eh0tarsliip appointed under these' new rules will bo required to 
proiluce sAtistim^iry evideneo at tho tormination of every year 
that lie liuN inailu proper advances in tho sciences and practice 
of mechanical engineering, hy coming up for an oxaminntioB 
similar to that, which is prc.'<cribed fur the competition both in 
theory and practice. 6. The Seholarship.s maybe held for throe 
years, but may be withdraw'ii at I lie end of each year if the 
scholar has not made satisfactory iinigress. G. The number of 
Scholarships in tlio competition of 1874 will bo reduced &om 
ten to six. Each Scholarship wdll bo of a lixeil annual value of 
100/., together with uii additional sum determined by tho results 
of the progress mailo in tho prccediug year. 7* At the end of 
each year's tenure of the Scholarship, the scholars appointed 
luider these now rules W'ill, as before stated, be. examined in 
theory and in practice in tlie same manner ns in the competition 
for the ^Scholarships. On tho results of this examination the 
following payments, in addition to the 100/. before mentioned, 
will bo made among Oiicli year's set or Uitch jjf scholars. To 
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.the scholar who does best in the osaminaLioii, 100/.; to lYto 
'second, 60/. ; to the third, 50/. ; to the fourth, 40/. ; to llio lil'tii* 
80/. ; and to the sixtli, 20/. ; provided that uacli scholar has made 
such a progress as is satishictory to thu Department of 8cicnco 
and Art, which will* detemiiiio if thu sum named, or any other 
sum, shall bo awarded. 8. At thu^ixpiration of tho three years* 
tenure of thu Kcholurships binder these new regulations, a further 
sum of 300/. will Ijo awanlod in sums of 200/. and 100/. to tho 
two scholars of each year's set or batch who have done best 
daring their tenure of Sell- lurship. In tliis way it will bo 
possible for tho best of the sciiolars at tho end of his period of 
tenure of the iScholarship to have obu-iiniHl 800/., and the others 
in proportion. 0. Tho prizes under division 7 will be aw'ardeil 
according to tho total number of marks obtained by tho students 
in pnictii’e and theory in tho oxamin.ation at the (‘iid of tho 
year. Tho prizes under ilivisioii 8 will be aw'arded by adtiing 
together the marks obtainetl by tho students at tho end of eacli 
of tho three years. 

Tho following Minute has been passe«l by the Ix)nls'of tho 
Committee of Her MtyestyV Most illonourai>le Privy Council ini 
J^luciition: -*'J<ead and appmved, the following memomndiim 
on the Whitworth tSi’holarshij's, pieparetl by Sir Joseph W'Jiit- 
worth. ‘ The Whitworth Sch«»lar.ships. -1 wisli tliut eandidates 
for my Sch<.|^ai>*hipH in 1874, who owing to the shortness of tho 
notice may not have been ublo to be in a mechanical sho'^t for 
six months before the competition lakes plaia*. shonld boallonred 
to compete; but that, if hucce.ssful, their Schohir.'-hip should in»t 
begin until tliey liave w'orked six moiitbs in a mecliaiiical shop. 
I think the same privilege hIkuiM Itc accorded to cuiiididates m 
1875, who have not .*>ervcd eighteen months in a mec.hanicai 
^hop, the Scholarship not beginning until this perio<l is Cfjm* 
pletcd.’ ” 


THK 7.0I>l.\CXn LKiilT. 

(JJy a Ccirrcspftndcnt af *• yalurc*') 

It is a mutter for regret that with the magnifiecnt f»j*por- 
tunities of investigating tho diameter of tho Z^tdincnl Light, 
nlfordcd to Maxwell Hall by his elevated [K>sition in Jamaica, lie 
docs not seem to have brought the pourers of cither tho sjaictro- 
ficope or |>olariscope to bc;ir on it. 

I think tho full importance of the inquiry is hardly appreciated 
by many. Taking the generally accepterd thwjiy of the light — 
that of a Icns-shaxied disc of luminous matter, with the sun for 
its centre and a diameter exceeding ihut of the e;irth’.s orbit- its 
matter, lying as it does in thu plane of tho elliptic, actually con- 
nects us with tho sun, and may bo tho medium through which iho 
solar magnetic forces act upon our own. 

Tho intimate connection between solar outbursta, auroras, and 
terrestrial magnetism is an established fact. 
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To the aurora, the zodiacal light is by many conceived to 
nearly allied, and 1 do not think the evidence hitherto adducedr 
UjgainBt this theory is at all conclusive. The remarkable wave of 
light seen by Maxwell Hall is strongly in favour of it ; and 
though spectroscopic observations seem to point the other way, 
they are as yet so swinty in number that it would be as unfair to 
arguo from them the want of connection between the two phe- 
nomena, as it would be to assert that the pbinete have no volcanic 
fires of their own because they only give us a reflected solar 
spectrum. 

Assume the zodiacal light to consist of solid pirticlcs of 
matter — planet diLst — shining by reflected light, and it is not 
difficult to imagine the aurora playing amongst these tiny worlds, 
each of which might have its own small magnetic system, swayed 
like our own by the master magnet, the sun. 

S«) fjir as my own experience goes I can see no objections to 
this UHHiim])tion. Though 1 luive seen the light very brilliant in 
both its bran(‘hcs, 1 h)ive never yet found it to have a decided 
outline. Nor have I been able to tnice it either east or west to 
180^ from tlie sun. Orantini^that this can be done, however, the 
apparent vanishing point of the oiiith’s shadow lies comparatively 
near us, and far w'ithiii tliis again is the perint at which the shadow 
would subtend only a degree or two of arc, and at which it would 
bo very hard todiweern mid the feeble light of this pprtion of tho 
zodiacal light ; so that a slight oxteiisioii of tho diameter of tho 
ditr; would remove any objection that might be raised under this 
head. 

Imagine one of StitUni’s moons revolving in an orbit wdthin 
his belts, aiui fairly oiii bedded in tho matter, 'which, for tho sake 
of the argument, wo must assume to be illuminated by* tho 
planet. T'o iiihabit4ints of that satellite each night w'ould bring 
a phcuoinonoii closely resembling our zodiacnl light, only far 
more brilliant. At midnight two cones of light woidd bipcr 
upwiirtls oast a. id west, and meet overhead. The brightest i)or- 
tion <if eaeli eono would bo that along tho axis and nearest tho 
horizon. Towartls tho summit and on tho l;ordcrs, whore tho 
lino of siglit would lie through less depths of matter, tho light 
wouUl gradunlly fade away, but from the satellite being embedded 
iu tho belt, tho entire sky would be more or less luminous. 

Has it not been iioticeil on otir earth that when the zodiacal 
light has seen unusually bright a ** phosphorescence ** of the 
sky was everywhere vi.sible? May this not arise from our solar 
belt in a somewhat simibir manner? 

From my pt'rsonal observations 1 see no reason to give a len- 
ticular form to tho disc. Parallel faces would afford a per- 
spective such as tho zodiacal light appears to mo. 

I would urge observers w’ho may he fortunately situateil not 
to neglect oppi>rtunities. So far as 1 am able 1 shall dp my best 
to aid tho work of inquiry, and with the powerflil instruments 

that Hrowning is forwarding me, placed at an elevation of more 
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than 6,000 ft., under the clear skies of our Indian winter,^ 
trust 1 shall be able to add something to our knowledge of the* 
zodiacal light. 

I shoidd feel much indebted to any of your readers who 
would inform me w'lncli is the best adapted polariseope for such 
researches, and whose (amongst makers) spt$ciulity such instru- 
ments are. 


MANUFACTUME SlIKRUY. 

Db. Hassall, in a letter to the eilitor of The Thnes^ wiys: — 
short time since a very ii.Jt resting and important corre- 
spondence appcarcil in The Ihues relative to the question of tho 
purity of tho sherries cousiimed in this country. Ono of your 
correspoiuleiits in partieul.'ir, J)r. Thudiehum, made the state- 
ment that all siierries as impoi*ti;d were, plastered — that i.s to 
say, that tho mi;st or juieo of the grape, ))rii>r to fermentation, 
was diisteil over witli jdaster of Paris or stilph.atu of lime, 
whereby tho tarturatci of potash of the wine was removed, 
sulphate of ptjtash being formed u»>#l retained in its place, a salt 
of a somewhat bittt*r taste and possessing tho properties of .'in 
aperient. Hr. Thiuliehum further stated, that tho quantities of 
this salt found in slierry vari<'<l from alb. to Mlb. per butt of 
108 gallons, equal to from 30*1 to 16{)*2 grains per bottle of 
onc-sixtli or a gallon. "With a view to Ust this statement, as 
well as to <letormine the question of the purity in other resprits 
»)f tho sherries sold in this count rv, I have subjected 19 samples 
to full quantitative chemical uiial^'sis, with the results which, 
with your permission, I w'ill now proceed to reconl in as brief a 
manner ns passible. Of tIie.so lit Ramph.s eight were of tho 
iiigliest quality prwurable, and ihi ir analysis was undertaken 
with a view to arrive at certain staiidanls by which the other 
.sample.s, purehase4l in the ordinary way from wine-merchants, 
restaurant pniprietfirs, and publicans, might be «ump<iiAl, The 
results arrived at wa re as follows : — 

“ 1. Th.'it the wliole of tho wines, without, exception, were 
fortified witli extraneous spirit to a largo fsxtent. This spirit, 
doubtless, in nearly all cases, and jundably in every case, is 
derived eitlu'r from com, Ijeetrofit, or potato, and not from tho 
grape ; while tho averago amount of proof spirit furnished by 
the must from which sherries are made at Xerers; according to 
the best authorities, is about 19 per cent., tho lowest quantity 
found by mo was 29-72.3, and the highest 41 ‘204, the mean of 
all being 36*477 per cent. In fact, the rpiantity of spirit added 
falls not very short of that actually furnished by the fermenta- 
tion of the grapo juice itself. 

“ 2. That 17 of the 19 samples were decidedly plastered. The 
quantity of sulphate of potash found in the wines, after deduct- 
ing three grains per bottle— this being the utmost amount ever 
met with in natuiwl sherry — ranged from 15*0 to 61*6 glftios 
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K er bottle. Those quantities fvivo 00*0 grains as the lowest, and 
09*6 grains ns the highest, amount per gallon. It will be seen,! 
thorefoTo, that these nnnlyses boar out the statement of Dr. 
Thudiehum — that all the sherries imported into this country 
are plastered — that is to say, the must in dusted over with 
sulphate of lime ; in addition to which it is also impregnated 
with the fumes of burning sulphur, whereby a still further 
quantity of sulphuric acid is introduced into the wine. Dr, 
Thudiehum gives the quantity of sulphate of potash contained in 
sherries as varying from .*16*1 to 169*2 grains per bottle of one- 
sixth of a gallon. Jt will be seen that my highest quantity 
amounts to .*11*6 per bottle, or 309*6 grains per gallon, equal to 
about three-quarters of an ounce ; the quantity of sulphate of 
potash therefore met with in the.se analyses is much below tho 
larger amount given by Dr. Thudiehum — namely, nearly 2^ 
ounces. 

** 3. That, in addition to the fortifying and plastering, five of 
the wipes contained con.sider}iblo amounts of cane sugar, tho 
presence of which aff )rds, of course, clear evidence of adultera- 
tion. c 

4. That twf> of the sherries — those denominated * Hambro * 
sherries — eontained very little wine at all, but consisted chiefly 
of spirits, sugar, and water, flavoured ; in fact, these mixtures 
could hardly bo said to have any claim to bo rogarclod as wines 
qt all. ^ ' 

•. It will thus bo seen that, notwithstanding that eight of tho 
samples were of tho highest quality obtninahlo in this country, 
not ono of tho 19 wines can bo rcgardetl as tho pure and natural 
protluet of the grapo alone. 

“ Tho analyses \\\Mm which tho above ro.sults have been based 
will be found fully recorded in tho number of Food^ JVdtcr, and 
Air pT March, 1874.” 


THE SIAMESE TWINS. 

Twr Philadelphia Medical Times contained an account of! 
tho last illness and death* of the Siamese Twins, and also a 
Beport made to tho Philadel]ihia College of Physicians by Dr. 
Pancoast and Dr. Allen, of tho results of tho post mortem ex- 
amination which determined the exact nature of tho connecting 
band. 

It will be romombered by those who saw tho twins during 
ihoir Into visit to this country, that Chang, tho loft-hand brother, 
was smaller and more fceblo than Eng. Those names are said 
to bo tho Siamese words for “loft "and “right” respectively. 
Chang, moreover, had of late years become a dmnnard, and 
suffbi^ under the inflrmity of a morose and irritable temper. 
Notwithstanding that Eng is said to have boon of an amiable 
disposition, quarrels between tho brothers were vciy frequent, 
and sometimes led to blows. On one occasion a quarrel led to 
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an appearance before a magistrat^^, and the question of sopiftn- 
tion was then seri'iusly discussed, Eng sjiylng that Cliang w^ 
BO bad that ho could not remain connected with him. 

For many years they livoii with their wives and families in 
the same house ; hut for some time past they had separato 
establishments, about a mile and«a half apart ; and they eamo 
to an agro(uiient that each, in rotation, should bo master of the 
others niovomont.s for a periotl of three days. On Thursday, 
January 16, 187-t, CluiiigV three d;iys of dictatorship expired, 
and although ho was at tlie time suffering frf)m e<uigh and diffi- 
culty of breathing, and had been advisetl by Dr. ITollingsworth, 
his medical attendant, not o go out. the brothers departed .'is 
usual to Eng's house in onler to sjHMid his three dii^'s there. 
They made the journey in an open waggon during intenselj^cold 
weather. On the following morning Chang dt'clared himself 
better, but said that in the night he had sufferisl from increased 
pain in the chest, with so much distress that he thought ho 
should have died. On that (Friday) night, after retiring to rest, 
the twins got up and sat by the fire, Chang dcvlaring that ho 
could not breathe while lying do^-n. After a time they went to 
bed again, and when attention wsis called to them on Saturday 
morning, Januniy 17, Eng woko up from sleep to fbnl Chang 
already dead aiuf cold. Eng l>eramo greatly alarmed and agi- 
tated, and, after an hour or two of extreme (listress, passed into 
a state of ntnpor, in w'hich ho shortly br<‘at.he<i his last. •Both 
were dead before Dr. llollingsw'orth iirriv<Hl. 

There seems to have been no assignable eaiiso, other tliaii 
alarm or shock, why Eng shouhl so soon hare followotl his 
brother. Ife was in good health, and the slight community of 
circulation that has boon showm to exist between the two left 
them quite indepeiidont of each other in all vitel relatinns. 
When Chang was intoxioited, Eng was in no way affiorter], aiul 
ho had no pirticipjition in Qh.ang's maladies. On their t^.urn 
voyage from Europe three ycaTO a^. Change had • ]>a*’alvtic 
stroke, from which no had only partially rocovcro^l, but Eng had 
no share either in the illness or in the impr^n'ement. Chang 
having been found cold, it is plain that Eng must have slept 
soundly for some time after his brother’s dmtii. and that it was 
only his knowledge of the event which |)roduced any evil con- 
sequences. 

Wlien the twins were in England a very careful examination 
of the band, with a view to the pf>ssibiiit.y of severance, was 
made by Sir William Fergusson and other surgeons. It was 
manifest that, in the upper, part of the Ijand, the terminal cartil- 
ages of the two breast bones were firmly unitorl ; and below this 
cartilaginous union it seemed probable that there was a direct 
communication between the two abdominal cavities, as, when 
eiUicr twin coughed, the impulse was carried over b^ond the 
middle line. On this gronna mainly, and also on account of the 
age and general health of the twins, it was felt that an operation 
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foi*Roparating them would involve risks which it scemch hardly 
j'Astiflahlo to incur. 

As soon as the intelligonco of the death reached Philadelphia, 
a meeting of some of the leading medical men of the city was 
convened, and I)rs. Pancojist and Allen were deputed to go to 
the residence of the late twina»and to endeavour to obtain 
mission to make a post mortem exami nation. After some diffi- 
culty they cjirriod their point, and were eVon nlloM'cd to bring 
the bodies to Philadelphia to be embalmed there ; but they were 
placed under restrictions, with regard to the situation and 
extent of their incisions, which rendered their tnsk one of con- 
siderable difficulty. Notwithstanding this, they seem to have 
determined nearly all the que.stions which could be raised upon 
any point of actunl stnurturo. 

Peneath its skin and subcutaneous fat tlie ban<l Wcis found to 
contain, at its upix>r part, as had been made out during life, a 
close junctii III of the cartilaginous terminat.ions of the two breast 
bones, with coinphite continuity of their substanee. At its lower 
part, it contained three closed |>ouchos t>r dlvorticula, comparable 
to glove-fingers. Of those theuippor and lower wore (‘ontinuous 
with the nhdominnl cavity of Chang, and passed acniss the band 
to tcrniinale in closed rounded ext rcmitics on the side nearest to 
Kng. llio third pouch was continuous witli»lho abdominal 
cavity of lOng, and luissed across the band to terminate in a 
closed^ oxtreniity on the side nearest to Chang. Thoil‘ was thus 
lul I'ynimunication between the two abdominal cavities, and there 
was a simple oxplanntion of the conveyance of thocougli impulse 
which had caused the existence of such a communication to bo 
surmised. I'rom each hotly the liver projected somewhat into 
the band, btdow the cart ilage and above or botw'eon the alxlo- 
miiiiil pouches ; and the two livers were united by a portion of 
connective tissue, carrying small blotal -vessels. This, besides 
the skin cont inuity niul the junction of the cartilages, seems to 
have boonsllio only tliroct union l>etweun the t.wo, and to liavo 
been small and unimiKirtant in its character ; but T)rs. Pancoast 
and Alien surmise tliat it was originally an absolute continuity 
of liver tissue, which has siiicA) undergone contraction and 
altonition. At the time when the Report was’ presented, the 
viscera of tlio chest and abdomen in the two bodies had not 
been cxiimiucd ; but no alteration in their ordinary position and 
relations was anticipated. 


THE END. 
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ENGINEERING, ^RVEYING, &c. 

Humberts New Work on Water-Siipply, 

A COMPREHENSIVE TREATISE on the WATKR.JUPPLY 
of CITIES and TOWNS. By William Humber, As^oc«Inst. 
C.K., and M. Inst. M.E. Author of **Cast and Wrouj^t Iron 
Bridge Construction,” &c. &c. This work, it is ejected, will con- 
. tain 40 Double Plates, and al)out 250 pages of Text. Imp. 4to. 
price 4/. 4^. half bound in morocco. [In prtpara^u, 

’*,* In accumulatinff inprmation for this volume, the Author has 
been very liberally assisted by several professional friends, who have 
made this department of engityeering thoir special study. I/ashas thus 
been in a position to prepare a work which, imthin tl^ limits of a 
single volume, will supply the reader with tne most complete and 
reliable information upon all subjects, tluoretical and practical, con- 
nected with water supply, 7 'hrough the kindness of Messrs, Ander- 
son, Bateman, Ifawksley, Homershg.m, Baldwin Latham, Lawson, 
Milne, Quick, Rawtinson, Simpson, and otkers^ several works, con- 
structed and in course of eomlrtyptiOn, from the designs of these gentle- 
men, will be fully illustrated and ^eScribod, 

amongst other important subjects the roiXOWlNC WILL SB TPBATED 
IN THE text:— 

Historical Sketch of the tneans that have been proposed and adopted for the Supply 
of Water.— Water and the Foreign Matter usuuly associated with it.— Rainfall and 
Evaporation.— Spring?i and Subterranean LaJcee.— Hydraulics.— The Selection of 
Sites for Water WorkL— Wells.— Reservoua.— Filtration and Filter Beds.— Reservoir 
and Filter Bed Appendages.- Pumps and Appendages.— Pwnping Machinery.— 
Culverts and Conduits, Aqueducta, SyphoiuL Ike.— Distrihutiaa of water. —Water 
Meters and general House Flttiim.— Cost of Works for the Sup|dy of Water.— Con- 
ttant and intermittent Supply. ~^ggesttoafi for preparing^ ftc. &e., together 

with a Description of the numenms Works illustn^ Ytt !— Aberdeetl, Bi^ord, 
C^ermottih, Dublin, Glasgow, Loch Katrine, Liverpool, 'Manchesier, Rothcriuiin, 
Sunderlaad, and sevend otlm : arith copies o£ the Contract, Diawingi, and Specifr* 
catioa in each case. 
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H^^ber^s Record of Modem Engineerings 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1866 : Comprising Civil, Mechanical, Marine, Hydraulic, 
Railway, Bridge, and other Engineering Works, &c. By William 
Humbcir* Assoc. Inst. C.R., and M. Inst. M.E., Author of 
A Complete and Practical Treatise; on Cast and Wroughl-Iron«< 
Bridge Construction.” Imp. 4to, with 36 Double Plates, drawn to 
a laige scale, and Photographic Portrait of John Fowler, Esd^ 
President of the Institutior. 01 Civil Engineers. Price 3/. 3x. half- 
morocco. 

Z/s/ of the Plates and Diaj^atns. 

NAME AND DEHCKIFTION. PLATES. NAME OP ENGINEER. 

Abbey MiIIm Pumping Station, Main Drainage, 

. MetropolM.'. 1104 Mr. Bazalgette, C. E. 

Barrow Docks 5 to 9 Mesisrs. M^lean & Stillman, 

Manquit Viaduct, Santiago and ValttaraiM (C.£. 

Rahway ; lo, 11 Mr. W. I.oyd, C.E. 

Adaina* l..ocomotive, St Helen'* Canal Railw. za, 13 Mr. H. Croks, C.E. 

Cannon Street Station Roof, Charing Cross 

Railway 14 to z6 Mr. J. Hawkshaw, C.E. 

Road Bridge over the River Moka 17, 18 Mr. H. Wakefield, C.E. 

Telegraphic Apparatus for Mesopotamia 19 .Mr. Siemens, C.E. 

• Viaduct over the River Wye. Midland Railw. 30 to aa Mr. W. H. Barlow, C.E. 

St Germaus Viaduct. Cornwall Railway .... 33, 34 Mr. Brunei, C.E. 

Wrought- Iron Cylinder for Diviug Bell 35 Mr. J. Coode, C.E. 

Millwail Ducks ; a6 to 31 Me5Uini.J. Fowler, C.E., and 

^ Willi.anz WilM»n, C.E. 

Milroy's rhtent Excavator 33 Mr. Milroy, CK. 

Metropa)*t;ui District Railway 33 to 38 Mr. J. Fowler, Engineer-in- 

Chief, and Mr. T. M. 
Johnson, C.E, 

Harbours, Ports, and Breakwaters a to c 

The Letterpress comprises — 

A concluding article on Harbours, Ports, and Breakwaters, with 
Illustrations and detailed descriptions of the Breakwater at Cher- 
hoirtlgr, and other important mddern works ; an article on the 
Telegraph Linngof Mesopotamia ; a full description of the Wrought- 
iron Diving Cylinder for Ceylon, the circumstances under which it 
was used, and the means of working it ; full description of thi^ 
Millwail Dock.s ; &c., &c., &c. 


Opinions of the Press on the Volume for 1866. 

" Mr. Humber’s * Record of Modem Engineering * is a work of peculiar vahi^ 
well to those who design ns to those who study the art of engineering constructioa. 
It embodies a vast amount < 4 * practical information in the form « full descriptions and 
working drawings of Ml the moet recent and noteworthy engineering works. The 
plates are txcdlently lithographed, and the present volume ot the ' Record ' is not a 
whit behind hs predMesson."— July 17, 1868. 

** We jdai^ wdeome another year's issue of this valoabie publicnrion from the able 
pm of Mr. Runiber. Ihe accuracy and general excellcaoc of this work are well 
knowtt, -while Us asefulness in giving the aMasuremenu and detaib of some of the 
laiMt examples of eiigtiiceriDjK, as earned out by the most eminent men b the ptofes- 
Mon, cioaol be too highly piued.''->s^rfM«ii, August 1, 1868. 

**'nm vohioie jfoinM a valuabb comiMUiioB to those which have preceded it. 1^. 
caiUMt to pnaim a ouM b^pQKtaia aiMtttm to every engbeering liMary.''~A^^ 

Jb«rii»JiJulyur*WL- 
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'^umber's Record of Modem Engineerings ^^ 65 * 

^ A RECORD of the PROGRESS of MODERN ENGINEER- 


ING, 1865, with Photographic Portrait of J. R. M 'Clean, Esq., late 
President of the institution of Civil Engineers. Hjalf morocco, 
price 3/. js. 


List of states and Diagrams, 


MAIN DRAINAGE, METROPOLIS. 
North Sidb. 

Map Khowing Interception of Sewers 
« Middle l.evcl Sewer. Scwei uintor Re- 
gent's Canal. 

Middle Level Sewer. Junction with Fleet 
Ditch. 

Outfall Sewer. Bridge over River Lea. 
Elevation. 

Outfall Sewer. Bridge over River Ixa. 
Details. 

Outfsdl Sewer. Bridge over River Ixa. 
Details. 

Outfall Sower. Bridges over Marsh I.ane, 
North Woolwich Railway, and Bow and 
Barking Railway Junction. 

Outfall Sewer. B^gc over Bow and 
Barkine Railway. Elevation. 

Outfall Sewer. Bridge over Bow and 
Barking Kailwav. Details. 

Outfall Sewer. Bridge over Bow and 
Barking Railv»iy. Details.^ 

Outfall Sewer. Bridge over East Loudon 
Waterworks' Feeder. Elevation. 
Outfall Sewer. Bridge over East I.A>ndon 
, Wnterwarks’ Feeder. Details. 

Outfall Sewer. Reservoir. Plan, 
tlutfall Sewer. Reservoir. Section. 
(Jiiifiall Sewer. Tuiiibliiig Bay and Outlet. 
Outfall Sewer. Penstocks. 

South Sidb. 

Outfall Sewer. Bermondsey Branch.* 
Outfall Sewer. Bermondsey •Branch. 
Outfall Sewer, Reservoir and Outlet. 
Plan. 


MAIN DRAINAGE. METROPOLIS, 

I'OHtiHueJ'— 

Outfall Sewer. Reservoir and Outlet 
Details. 

Outfall Sewer. Reservoir and Outlet. 
Details. 

Outfall .Sewer. Reservoir and Outlet 
Dttiils. 

Outfall Scw'cr. Filth Hoist. 

Sections of Sewers (North and South 
Sides). 

THAMES EMBANKMENT. 

Section of River Wail. 

Steam-boat Pier, Westminster. Elevation. 

iStcam-boat Pier, Westminster. Details. 

landing Suirs between Charing Crou,^ 
and Waterloo Bridges. 

York Gate. Front Elevation. 

York Gate. Side^levation and Details. 

Overflow and Outlet at Savoy Street Sewer. 
Details. « 

Overflow and Outlet at Savoy Strec%Sewer. 
Penstock. ’ 

Overflow and Outlet at Savoy Street Sewer 
Penstock. 

Steam-Unt Pier, Watcrioo Bridge. Eleva- 
tiun. 

Steam-boat Pier, Waterloo Bridge. De- 
tails. 

Steam-boat Pier, Waterloo Bridge. De- 
tails. . 

Junction of Sewers. Plans and Sections. 

Gullies, Plans and Sectitaa. 

Rolling Stock. 

Granite and Iron Forts. 


With copious Descriptive Letterpress, Specifications, &c. 


Opinions of the Press on the Volume for 1865. 

^ Mr. Humber's worics— especially his annual ‘ Record,’ with which so many of our 

readers are now familiar— fill a void occupied by no other branch of literature 

The drawings have a constantly increasing value, and whoever desires to possess cknr 
representations of the two great works carried out by our Metropolitan Board will 
, obtain Mr. Humber's last vtflume.*— 

No engineer, architect, or contractor should fail to preserve these records of works 
f^which, for magnitude, have not their parallel in the present day, no student in the 
professton but should carefully stut^ the detaikof these great worltt, which he may be 
one day called upon to tmiute.**— Magatim, 

** A work highly crediuMe to the industry of iu author and to Use skill and SfMrit of 
his publishers, and that will no doubt find eager rcadea in many a iroung ongiaocr 
abroad or in the provinces, where good exanmla are rarer than tlrtih ns * London er s.* 
.... The volume is quite an encyclopaedia for the study of die stodcot who deawes 
to masMr the subject of municipal draunaip on its icade of grealsst devdofwcnt.''^ 
Prmetiad Meehturide JottnuU, 
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Humber's Record of Modern Engineering, i86^ 

A RECORD of the PROGRESS of MODERN ENGINEER 
1 NG» 1864 ; with Photographic Portrait of Robert Stephenson, 
C.E., M.P., F.R.S., &C. Half morocco, price 3/. 3^. 

List of Plates, 

^ • NAME AND DRSCriPTION. PLATES. NAME OP ENGINEER. 

Birkenhead Dockit, Low Watcar B.xsin i to 15 Mr. G. F. Lyster, C.E. 

CharinE Cross Station Roof— C. C. Railway. x6 to t8 Mr. Hawkshaw, C.E. 

IHgswdl Viadiu-t— -Great Northern Railway. 19 Mr. J. Cubitt, C.E. 

RoTdiery Wwjd Viaduct^^Great N. Railway. ao Mr. J. Cubitt, C.E. 

Iron Permanent Way.. ao0 - 

Clydach Viaduct — Merthyr, Tredegar, and 

Abergavenny Railway si Mr. Gardner, C.E. 

Ebbw Viaduct ditto ^ ditto ditto as Mr. Gardner, C.E. 

College Wood Viaduct— Cornwall Railway ... 33 Mr. Brunei. 

Dublin Winter PaKace Roof 34 to 36 Mes.srs. Ordish & Le Kcuvre. 

Bridge over the 'I'hamcsi— 1 * C. & D. Ratiw. 37 to 32 Mr. J. Cubitt, C. E. 

Albert Uarltuur, Greenock 33 to 36 Messrs. Bell & Miller. 

With copiouii Descriptive I>etterpress, Sj^ecifications, &c. 

"The engineering annual before m fully maintains Mr. Humber's reputation .t« nn 
author. It i.h. as it profc<wes to lie, a resunti ot all the more interesting and import.'int 
work^ l.'itely completed in Great Britain ; ^pd containing, as it does, carefully cxcruicd 
drawiiijis, with full working details, will be found a valuable accessory to the profes- 
sion at large. ’’—ANjp/iiprr. 

" Mr. Ilumlicr li.as done the pofession good and true service, by the fine collection 
of examples he ba« here brought befure the profession and the public."— /’merno/ 
Me^kaHicsJoarnat, 

• 

Hiiltibcrs Record of Modern Engimering, 1863. 

A RECORD of the PROGRESS of MODERN ENGINEER*. 
ING, 1863; with Photographic Portrait of John llawkshaw, C.E., 
E\K.S.y &c. Half morocco, price 3/. 3/. 

List of the Plates, 

NAMR AND DP.SCRIPTION. PI.ATKS. NAME OP ENGINEER. 

Victoria Stayon and Roof— L. B.&S. C. RaiL 1 to 8 Mr. R. Jacomb Hood, C.E. 

Southport Hicr a and 10 Mr. James Brunlees, C. E. 

Victoria Station And RookihL. C. &D. &G.W. 

Railways iitoisA Mr. John Fowler, C.E. 

Roof of Creinorne Music Hall. i6 Mr. william Humber, C.E. 

Bridge over G. N. Railway 17 Mr. Joseph CubitL C£. ' 

Koofof .Station— Dutch Rhenish Railway .. i8.'uidT9 Mr. Euschedi, C.E. 

Bridge over the Thames— West London Fjc- 

tension Railway ao to 34 Mr. William Baker, C.E. 

Armour Plates 35 Mr. James Chalmers, C.K. 

Suspension Bridge. Thames 36 to 39 Mr. Peter W. Barlow, C.E.„ 

The Allen Engine 30 Mr. G. T. Porter, M.K. 

Suspension Bndge, Avon 31 to 33 Mr. John Hawkshaw, C E< 

and W. H. Barlow, C.E. 

Vndergrcmnd Railway 34 lo 36 Mr. John Fowler, C£. 

With copious Descriptive Letterpress, Specifications, &c. 

*' Handsomely iithofraphed and firinied. It will find favour widi many who desire 
to preserve in a permanent form copies of the plans and spedficaUons prepared for the 
guidance of the eontracters for many important engineering works. ’’-.EitirrMP'. 

"The Urge pUtes dtustratiog the works whidi have been selected by the Editor (as 
the first examples of modem enginterutg progr^ nre well executed, and the text ts 
devoted to the sperifications bmed by the Engineers, and upon which the tenders for 
the exectttimi of tho mwhia ware htsoo.**— ;idr/iamR. 
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^[umbef^s Great Work on Bridge Construction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
• 'WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. , In Three Parts — Theoretical, Practical, and 
Descriptive. By William Humber, Assoc. Inst. C.E., and M. Inst. 
M.E. Third Edition, reWsed anif much improved, with 1 15 Double 
Plates (20 of which now nrst appear in this edition), and numerous 
additions to the Teat. In 2 vols. imp. 4to., price 6/. idr. (id. half- 
bound in morocco. \_Ntarly ready. 


* * A very valuable contribution to the standard literature of civil engineering. In 
addition to elevations, plans, nod sections, large scale details are given, which ve^ 
much enhance the instructive woith of these ulustrations. No engineer would wil- 
lingly be without so valuable a fund of information. — CVvf / Engineer ami Architect t 
Journal. 

^ ** The First or Theoretical Part contains mathematical investigations of the prin- 
ciples involved in the various forms now adopted in bridge construction. These 
investigations are exceedingly complete, having evidently been very carefully con- 
sidered and worked out to the utmost extent that can be desired by the practical man. 
-The tables are of a very useful character, containing the results of the most recent 
experiments, and amongst them are some valuable tables of the weight and cost of 
cast and wrought-iron structures actually erwted. The volume of text (.<: amply illus- 
trated by numerous woodcuts, plates, and aiagrams: and the plates in the second 
volume do great credit to both draughtsmen and engravers. In conclusion, we have 
great pleasure in cordially recommending this work to our reaidtn."-^A rtizan, 

** Mr. Humber’.s stately volumes lately ismied—in which the most important bridns 
erected during the la.st hve years, under the direction of the laA Mr. Brunei, Sir W. 
Cubitt, Mr. Hawiisliaw, Mr. Page, Mr. Fowler, Mr. llcmans, and others jirnong our 
most eminent engineers, are drawn and specified in great tSeVdiL'*— Engineer 


Wealds Engineers Pocket-Book. 

THE ENGINEER’.S, ARCHTTECT\S, and CONTRACTOR’S 
PQCKET-B 0 (JK (Lockwood & Co.’s; formerly Weale’s). 
Published Annually. In roan tuck, gilt edges, with lo Copper- 
plates and numerous Woodcuts. Price 6 s. 


“There is no work publislied by or without authority, fnr^he use ci the seimtific 
branches of the services, which contaims anything like the amount of admirably 
arranged, reliable, and useful information. It is really a most solid, substantial, and 
-excellent work ; and not a page can be opened by a man of ordinary intelligence which 
will not satisfy him tliat this praise is amply dc-served.”— /f mry anA Navy iitueite. 

“ A vast amount of really valuable matter condensed into the small dimen- 

nions of a book which is, in reality, what it professes to be — a pocket-book 

We cordially recommend the book to the notice of the managers of coal and other 
twines ; to them it will prove a handy boc^ of reference on a variety of sulnects more 
or less intimately connected with their profession. It might also ^ placed with 
advantage in the hands of the subordinate officers in collieries. truandian, 
“ The assignment of the late Mr. Wede's * Bngmeedt Peckii'Beok* %a Messrs. 
Lockwood & Co. has by no means lowered the sundard value of the work. It is too 
well known among those for whom it is specially intended, to need more from us than 
die observation that this continuatian of Mr. Weale's series of Pocket Books well 
sustains the reputation the work has so tong enjoyed. Every branch ed enguieenng 
is treated of, and facts, figures, and dau of every kind dbioaxA.**'^Meehamic s Mag, 

“ It contains a large amount of information peculiarly valuable to those for whose 
ase It is compiled. We cordially commend H to the engineering and ardiitectural 
ptofemtons graerally.*'— A/tnntgr JenmeU, 

“A multitude of useful tables, without reference to aduch the engumer, aichitecla 
or coottuctor could scarcely get throiigh a angle day’s work.”— Remm. 
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Barlow on the Strength of Materials, Marged.^ 

•A TREATISE ON THE STRENGTH OF MATERIA^, 
’with Rules for application in Architecture, the Construction bf 
Suspension Bridges, Railways, &c. ; and an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and gradients. By Peter Barlow, F.R.S., Mem. Inst, of France; 
of the Imp. and Royal Aca^mies o^t. Petersburgh and Brussels > 
ofthc Amer. Soc. Arts; and Hon. Mem. last. Civil Engineers. 
A New and considerably Enlarged Edition, revised by his Sons, 
P. W. Barlow, F.R.S., Mem. Inst. C.E., and W. H. Barlow, 
F.R.S., Mem. of Council Inst. C.E., to which are added a Sun]^ 
mary of Experiments by Eaton Hodgkinson, F.R.S., William 
Faihbaikn, F.R.S., and David Kirkaldy ; an Essay (with 
Illustrations) on the effect produced by passing Weights over 
Elastic Bars, by the Rev. Robert Willis, M.A., F.R.S. And 
Formulte for Calculating Girders, &c. The whole arrmiged and 
hdited by William Humber, Assoc. Inst. C.E., and Mem. Inst. 
M.E., Author of ** A Complete and Practical Treatise on Cost and 
Wrought-lron Bridge Construction,” &c. &c. Demy 8vo, 400 pp.,* 
with 10 large Plates, and numerous woodcuts, price l8r. cloth. 

OpinionPof the Press» 

*‘This edition has undergone considerable improvement, and has been brought down 
to the present date. It is one of the first books of reference in existence."— 

I* Although i.<tsue<las the sixth edition, the volume under consideration is worthy of 
being regarded, for .ilT practical purposes, as an entirely new work ... the book 
is undoulucdly worthy of the highest commendation, and of an Rbnourable place in 
the library of every engineer."— Journal, 

** An^crcascd v.Tliie has been given to this very valuable work by the addition of 
a large amount of information, which cannot prove otherwise than highly useful to 

those who require to consult it The arrangement and editing of this 

mass of infnrnuition has liccn undertaken by Mr. Humber, who has most ably fulfilled 
a task requiring special care and ability to render it a success, which this edition moM 
certainly is. He h.Ts given the finishing touch to the volume by introducing into it 
an interesting memoir of Professor Barlow, which tribute of respect, we are sure, will 
be appreciated by the members ofthc engineering profession."— AfecAanrirV Magaune, 
A woA which should be well studied byeevery engineer. . . . A book which 

no engineer ngaiiy kin(D;an afford to be without. In us present form its former value 
is much increased ." — ColUery Guardian, 

'* Tlie best book on the aubicct which has yet appeared. .... We know of 

no work that so completely fulfils its mission Asa scientific work of ih^ 

first class, It deserves a foremost place on the bookshelves of every civil engineer and 
practical mechanic."— Awg/ixA Mechanic. 

" There is not a pupil in an engineering school, an apprentice in an engineers or 
architect's office, or a competent clerk of works, who will not recognise in the scientific 
volume newly given to circulation, an old .’ind valued friend. , . Sn far as the strength 
of timber is concerned, there is no greater authority than Barlow."— 

” It is scarcely necessary for us to nudee any comment upon the first portion^ 
the new volume. .... Valuable alike to the student tyro, and experience 
practitioner, it will always rank in future, as it has hitherto done, as the standaio 
treatise upon this particular subject."— Aivitwsrr. ^ 

*' The present edition offers some impmtant advantages over previous one The 
additions are both extensive and valuable, conquising experiments by Hodgkmsoa e 
the strength of cast-iron ; extracts from papers on rite transverse streagdi otbei^ by 
W. H. Bwlow ; an article on the strength of columns; experiments vf Fairbaim^e 
iron and steel plates, on the behaviour of gMers subjected to tke vibrat Um 
changing load, and on various cast and wrought-iron beams ; experiments by Kuhal^ 
Mwrought-tron and steel bars, and a short aiqiendix of formnlm for ready i^ppiicatMB 
in com|Hiting the strains on bndges."— JEstf uMvrav 
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h^ains.FormukB &Diagrmns forCalculationSif. 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS a^d SIMILAR STRUCTURES, and their 
STRENGTH ; consisting of Formulae and Corresponding Diagrams, 
with numerous Details for PractidD Application, &c. By W illi am 
Humber, Assoc. lust. C!E., &c.. Author of “A Record of the 
Progress of Modem Engineering,” &c. &c. Fcap. 8vo, with nearly 
loo Woodcuts and 3 Plates, price td. cloth. \Rteently published. 

is hoped that a mall in a handy yorm, devoted entirely to Bridge and 

Girder CalcnlatioHs, without giving more than is absolutely necessary for the complete 
solution o/practkal prohlemst wii! meet with ready acceptance from the engineering 
profession. One of the thief features of the present <tuork is the extensive application 
of simply constructed\s\KC,lli.M^^ to the calculation of the strains onMdges and girders. 

*‘To sutmly a univerially recognised want of simple formulae, applicable to the 
varied problems to be met with in ordinary practice, Mr. Humber, whose works on 
modem engineering afford sufficient evidence of his qualifications for the task, has 
compiled his 'Handy Rook.’ The arrangement of the matter in this little volume is 
as convenient as it well could be. '. . . . We have indicated, in clear and untechnical 
language, the method of deducting the actual strain on different members of the given 
structures from the preceding d'lUi. • . . The system of employing diagrams its a 
substitute for complex computations is one juRly coming into great favour, and in that 
respect Mr. Humber’s volume is fully up to the tiinc.s.’* — Engineering. 

*'The formula: are neatly expressed, and the diagrams good.’’ — Athemeum. 

** That a necessity existed for the book Is evident, wc think ; that Mr. Humber hat 

achieved his design is equally evident Wc heartily comiiHend the really handy 

book to our enginctr and architect readers. Mechanic. ^ 

** This capital little work is intended to sup}>ly a want, often found by ene’<»eers, 
vu^ of having the requisite formulae for calcuLaiing strains in a complete furml'Snd yet 
sufficiently poruible to be carried in the pocket. In this case, however, almost every 
formula that could {Mssibly be required, t<«cther with diagrams of strains, is put con- 
cisely, yet clearly, in a work of consideraoly less size than an engineering pocket 
book.”— 

Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 
with Practical Remarks on IrRn Construction. By F. W. SliKiLDS, 
M. Inst. C.E. Second Edition, with 5 plates. Royal 5 ^. cloth* 
Contents.— Introductory Remarks ; Beams Loaded at Centre ; Beams Loaded at 
HBcqual distances between sup^rts ; Beams uniformly Loaded : Girders with triangu- 
lar bracing Loaded at centre ; Ditto, Loaded at unequal distances between supports ; 
IBtto, ui^ormly Loaded ; Calculation of the Strains on Girders with triangular 
Basings; Cantilevers; Continuous Girders; Lattice Girders; Girders with Veitiiml 
Struts and Diagonal Ties; Calculation of the .Strains on Ditto; Bow and String 
Girders ; Girders of a form not belonging to any r^ular figure ; Plato Girders ; Ap> 
pffitionments of Material to Strain ; Comparison of different Girders ; Proportion of 
L^th to Depth of Girders ; Character of Uie Work ; Iron Roofs. 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance, Levellii{g, &c., with the most useful Problems in 
and Practical Astronomy, and Formulae and Tables for Facilitating 
their Cakolation. By Major-General Fromb, R.E., Inspector- 
General of Fortifications, &c. Third Edition, revised and improved. 
With 10 Plates and 113 Woodcuts. Royal 8vo, I2t. cloth. 9 
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Hfdratilics, 

IIYDRAUIJC TABLES, CO EFFICIENTS, ami FORMUL/E 
for finding the Discharge of Water from ('Irificcs, Notches, Weirs, 
l^ipes, and Rivers. By John Nkvillk, Civil Engineer, M.K.I.A. 
Second Edition, with extensive Add^ions, New Formula.*, Tallies, 
and General Infomiation on Kaiii-fall, Catchment-Basins, Drainage,* 
Sewerage. Water Sup|)ly for Towns and Mill Power. With nume- 
rous Woodcuts, 8vo, i6s. cloth. 

'riiis work contains a vast number of different hydraulic 
formula*, and the most extensive and accurate tables yet published 
for finding the mean velocity of discharge from triangular, quailri- 
lateral, ainl circular orifices, pipes, and rivers ; with experimental 
results ami co-cfTicients ; effects of friction ; of the velocity of 
nix(iro.ach ; and of curves, liends, contractions, ami expansions ; the 
best form of channel ; the drainage effects <»f long and short weirs, 
and W'cir-basins ; extent of hack-water from weir>; contracted 
channels ; catchment-basins ; hydrostatic and hydraulic pressure i 
water-power, &c, &c. 

Labelling. 

A TKEATUSE on the PRINCIPLES and PRACTICE of| 
LEVELLING ; .showing its Application to Purposes of Railway 
and ('ivil Engineering, in the Construction of Ronds; with Mr. 
j'fci.KoRid.s Rules for the .same. By Erkdkrk'K W. Simms 
F.G.S., M. Inst. C.K. Fifth Fldition, very carefully rcvi.sed, with I 
the aiUlition of Mr. Law’s Practical Examples for .Setting oirt 
Railway Curves and Mr. Trai»twink’s EicUl Practice of Laying | 
out Circular Curves. With 7 Pl.alcs ami numerous Wu«)clcut5. Svo, ‘ 
&)'. 6i/. cloth. Trai'TW'INK on Curves, separate, price 5 ^, 

^'Dne ^ ihc iimst imp*.>rt.mt for the fcvncrat surveyor, and there is I 

srarcfly a question coiinerlcd with Ics'cllinf^^lfor whicli a solution would tic sought but | 
that wouhi be%;ilistav;ti#ily answered by eoii^ultiiig the vuluine .” — Mining Jflnrua’ 

" The tcxt-liook on levelling in most of our engineering school:, and colleges." 
Jinf^inA’fr. 

•* The publishers have rendcrc»l a sulistaiitial service to the prorcssiuti, especially U> 
the voiingcr ineinlicrs, by bringing out the present edition of Mr. bimius's useful work.' 
■^Engintet-ing. 

Tiutfielling, 

PRACTICAL TUNNELIJNG ; explaining in Detail the Setting | 
out of the Works ; Shaft Sinking and Heading Driving ; Ranging | 
the Lines ami Levelling Under-Ground ; Sub-Excavating, Timber- ■ 
ing, anil the construction of the Brickwork of Tunnels ; with 
Amount of l.abour rcquirctl for, and the Cost of the various For- j 
lions of the Work. By F'rf.dk. W. Simms, F.R.A.S., I 

M. Inst C.E., Author of “A Treatise on the Principles ® ”, I 
Practice of Levelling,” &c. &c. Second Edition, rensed by " • 
Davis Haskoli., Civil Engineer, Author of “The Engineers! 
Field-Book,” &c. &c. With 16 large folding Plates and numerou* 
Woodcuts. Imperial Svo, 1/. ix. cloth. 
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^Irength of Cast Iron, &c. 

A PRACTICAL ESSAY on the STRENOTII of CAST IRON 
ami OTHER METALS ; intcmlecl for the Assistance of Engineers, 
Iron-Masters, Millwri{;hts, Arcl^itccts, Founders, Smiths, and 
others enya^ed in the C^^nstrurtion of Machines, Buildings, &c. ^ 
containing Practical Rules, Tables, .and Examples, founded on a 
series of New Experimeiils ; with an Extensive 'Fable of the Pro- 
jTcrlies of Materials. By the late 'Fikimas 'Frkdc.olo, Mem. Inst. 
C.E., Author of “ Elementary Principles of Carpentry,” “ History 
of the Steam-Engine,” Fifth Edition, much improved. 

Edited by I'.aton Hoi^:KiNS(»r, F.K.S. ; to which are .added 
EXPEKIME.NTAL RESEARCH ES on the STRENCITH and 
OTHER PROPERTIES of CAST IRON ; with the Develop- 
ment of New Princii)lcs, Calculations Deduced from them, and 
Inquiries .Vpplicable to Rigid and 'Fenacious Bodies generally. By 
the Enn uK. The whole llliistnated with 9 Engravings and nuine- 
rous Woodcuts. 8vt), 12^. cloth. 

*** IIoDOKlNSON’s ExPF.RIMENTAT. RESEARf HF..S ON THE 
STRE.Norii A-N’P Other pRorhltTiKS of Cast Iron may be had 
separately. With Engravings and Wootlcuts. 8vo, price 6 j. clotli. 

The High-Pressure Steam Engine,* 

THE Hldn-PRESSURE STEA.M K.VtHNE ; an Ekpp^ition 
of its Coin|)arative .Merits and .an F’.ssay towards an Improved 
System of Construction, adapted especially to secure Safety and 
Economy. By Dr. Ernst Alran, Practical Machine Alaker, 
IMau, .Mecklenberg. 'I'ranslaled from the (ierman, w'ith Notes, by 
Dr. I’ni.r., F. R.S., M. Inst. C.E., I'tc. &.c. With 28 fine Pl.ales, 
8vo, lOs. (id. cloth. 

“ A work like this, which goes thoroughly into the examination of the hitth-pressiire 
engine, llic lnulcr. .incl its .ippicndagcs, oW-., is cxcccdmaly useful, and dcsciaes a place 
in every sciciilific library.” — Steam .Shipping Chronicle. 

Tables of Curves, 

TABLES OF TANGENTIAL ANGLE.S and MULTlPLi:S 
for setting out Curves from 5 to 200 R.adius. By Ale.nanher 
Bka 7 .ki.ey, M. Inst. C.E. Printed on 48 Cards, and sold in a 
, cloth box, waistcoat-pocket size, price 3/. (id. 

“ Each table is printed on a small card, ivhich, t«ing phaced on the theodolite, leaves 
the hands free to manipiikite the instrument — no small advantage as regards the rapidity 
of work. They arc clearly printed, and compactly filicil into a small case for the 
pocket — an arrangement lluit will recommend them to all jiractiral men." — Engineer 
. “ Very handy : a man may know that ail hi.s day's work imisl fall on two of these 
cards, which he puts into his own card-case, and leaves tlie rest behind.’’— 

Laying Out Curves, 

THE FIELD PRACTICE of LAYING OUT CIRCULAR 
CURVES for RAILROADS. By John C. Trautwine, C.E., 
of the United States (extracted from Simms’s Work on Levelling;. 
8 vo, 5.f. sewed* 
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Slirveying (Lajid and Marine). 

LAND AND MARINE SURVEYING, in Reference to the 
Preparation of Plans for Roads and Railways, Canals, Rivers, 
Towns* Water Supplies, D^ks and Harbours ; with Description 
and Use of Surveying Instruments, ^y W. Davis Haskoll, C. K.,^ 
Author of “The Engineer’s Field Book,” “ Examples of Bridge 
and Viaduct Construction,” &c. Demy 8vo, price 12J. td. clol^ 
with 14 folding Plates, and numerous Woodcuts. 

” * Land and Marine Surveying* is a most useful and well arranged book for th^- 

atd of a student Wu can strongly recommend it as a carefully-writteil 

and valuable tcxt'book.'*— July 14. 1868. 

** So far an the general get-up of the work is concerned, it is much superior to either 
of its prtMlcccssorK ( ‘ The Practice of Engineering Field Work,* » vols. ; the lettering 
and figuring of the plans annexed to it are dear and intelligible, and its moderate 
price will not fail to be a recommendation.**— A* WA-'/sovr, June ly, 1868. 

“ He only who is master of his subject can present it in such a way as to make U 
intelligible to the meanest ca(>atity. It is in this that Mr. IIxMkoll excels. He has 
knowfedge and experience, and can so give expres!,ion to it as to make any matter im» 

which he writes, clear to the youngest pupil tii a Mirvcyi>r*s office The 

wiirk'wtll be found a Uiicfiil one to men gf ex{>erkiicc. for there are few such wIki will 
not get some good ideas from it ; but it ts indispensable to the young practitioner.*’— 
Cfilluty (JuardiaM, May 9, 1868. 

** A volume which cannot fail to prove of the utmost practical utility, .... It 
is one which may be upfcly rccoiiimciidvd to all students who aspire to become clean 
and expert surveyors : and fniin the cxhausti%'c manner in which Mr. Haskoll has 
placed niiialung experience at the dis|Misal of his readers, there wilt henceforth be no 
excuSi the cuinplaint that young pr.-ictitioners are at a diMidvantage, through the 
ncglecAif their seniors to point out the importance of minute details, -ince they can 
realty supply the deficiency by the study of the volume now under consideration.**— 
Mining Journal^ May 5, 1868. « 

** A very useful and thoroughly practical treatise. . . . . Wu ran confidently 
recommend this work to the engineering student.'*— ^ rffsaw, July, 1B68. 

Engineer's Office Almanack & Pocket Companion. 

thT? j*:ngtneer’s and* contractor’s office 

ALMANACK*^ AND POCKET COMPANION, containing, 
licsides the usual Calendar and other Almanack information, 
Memoranda relating to Standing Onlers, Railway Construction 
Regulations, Mensuration, Data and Fonnulie fur Wrought-Iron 
Girders, Steam Engines, Railways, Cranes, Roofs, Mill-Gearing, 
Hyilraulics, W'eight of Iron, &c, Publishetl annually, with Ruled 
Paper for Memoranda, strongly bound in cloth, price ir. 

** Here are 48 well-filled pages of that kind of matter which is in most constant 

reference by engineers and contractors We have checked man^ of the 

formulte, and find them to have been selected from the latest and best authontiea.'**~* 
Engineering. 

*' Its contents are of the most handy kind, solving in a rapid manner many a proUefik 
of daUy occurrence with engineers.”— Axiff/aA Mechanic. 

*' Ihe meclianical engineer, the hydraulic engineer, the builder, and railway and 
mining engineer will, each and all, find occasion throughout the year of refemng to 
this Almanack.**— C*a//t>>y Gnartiian. 

** Undoubtedly the most useful engineering almanack yet issued. It comprises 
aaformation and formulae upon almost every subject connected with practical ca^ 
neering, upon which the man of buimcti » likely to require to refresh his ncaory.*^ 
MMng^onmml, 
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Engineering, 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Manual and Ste:yii Fire-Engines, their Construc- 
Uon, Use, and Managfynent ; Remarks on Fire-Proof Builds 
ings, and the Preservation of Life from Fire ; Statistics of the Fire 
Appliances in English Towns ; Foreign Fire Systems ; Hints for 
the formation of, and Rules for. Fire Brigades ; and an Account of 
American Steam Fire-Engines. By Charles P'. T. Youno, C.E., 
Author of “ The Pxonoiny of Steam Power on Common Roads," 
&c. With numerous Illustrations, Diagrams, &c., handsomely 
printed, 544 pp., demy 8vo, price ll. 4Jf. cloth. 

*' A large well-filled and useful book upon a subject which possesses a wide and 
increasinK public interest .... To such of our readers as are interested in the 
subject of nrcsnnd fire apparatus we can most heartily commend this book. . . . . 

It is really the only English work we now have u|)on the subject."— A’ 

"Mr. Yoiin^ has proved by his present work that he is a good engineer, and pos- 
" lessed of sufficient literary energy to produce a very readable and interesting volume." 

** Fire, above all the elements, is to be areaded in a great city, and Mr. Young 
deserves hcartv thanks for the cl.dKirate pains, lienevoicnt spirit, scientific knowledge, 
and lucid exposition he has brought to l)car upt>n the subject ; and his substantial book 
should meet with substantial success, for it concerns every one who h.as even a skin 
which is not fireproof."— ///ax/w/rif London Xrtvs, ** 

"A volume whAh must be re^rded as the text book of its subject, and which in 
point of interest and intrinsic value is second to no crmtribiuion to a special iVrpart- 
ment of history with which we arc acquainted, * Kires, Fire-Engines, add Fire 
Brigades ' is the production of an earnest and ililigent writer who comes to the task he 
undertaken with a thorough love of it, and a firm determination to do it justice. 

. . . . The style of the work is admirable. .... It has the surpassing 
merit of being thoroughly rcli.able. **~—/nsurnnt o Record. 

" Thaft Mr. V’oung’s treatise is an exhaustive f>nc will be admitted when we state 
that there docs not appear to be anything wiilitii the sco{>e of his comprehensive title 
that has lieen left unnoticed. An immense amount of the most varied information 
relating U> the subject has been crdicctwl from every conceivable source, dhd goes to 
form a history full of abiding interest. Great credit is ui^uestional^y due to Mr. 
Young for having brought l^eforc the public the results of his exploration in tiiis hitherto 
untrodden field. We strongly rec«>mmend the iKiok to the notice of ail who are in 
,any way interested in fires, fire-engines, or fire-brigades."— Mngauint, 

Earthwork, Measurement and Calculation of, 

A MANUAL on EARTHWORK. By Alex. T. S. Graham, 
C.E., Resident Enfrineer, Forest of Dean Central Railway. With 
numerous Diagrams. i8mo, 2s, 6</. doth. 

We can cordially recommend the work to the notice of our readers."— 

JVrwf. 

« " As a really handy book for reference, we know of no work equal to it : and the 
railway engineers and others employed in the measurement and calculation of earth- 
work will find a great amount 01 practical information very admirably arranged, and 
available for general or rough estimates, as well as for the more exact calctalations 
required in the engineers* contractor's offices."— ./frrfiuus. 

**The object of this little book is an investi^ion of alt the pnneiples requisite for 
the measurement and calcubtkm of earthworks, and a consideration of the data neott- 
sa^ for such merations. The author has evidently bestowed much care in eSbeting 
this object, and points out with much clearness the results of his oum observations, 
derived from practical experience. The subjects treated of are accompanied bf well* 
executed diagrams and instructive examples^ — >4 r/qy Navy Casette, 
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Field-Book for 'Engineers. 

THE ENGINEER'S, MINING SURVEYOR’S, and CON- 
TRACTOR’S FIELD-BOOK. By W. ^AVls Haskoll, Civilj 
Eiwneer. Second Edition, %uch enlarged, consisting of a Series; 
of Tables, with Rules, Explanations t>f Systems, and Use of Theo- 
dolite for Traverse Surveying and Plotting the Work with minute 
accuracy 1^ means of Straight Edge and Set Square only ; Levelling 
with the Theodolite, Casting out and Reducing Levels to Datum, 
and Plotting Sections in the ordinary manner; Setting out Curved 
with the Theodolite by Tangential Angles and Multiples with Right 
an<l IxTt-hand Readings of the Instrument; Setting out Curves 
without Theodolite on the System of Tangential Angles by Sets of 
Tangents and Offsets ; and Earthwork Tables to 8o feet deep cal- 
culated for every 6 inches in depth. With numerous wood-cuts, 
l2mo, price l2s. cloth. 

*‘A very unefiil work for the practical engineer and surveyor. Every person 
engaged in engineering field onerations will estimate the imimrtnnce of such a work 
anil tne amount of valuable time which mil be saved hy reference to a set of reliable 
tiblcs prepared with the accuracy and fiffinots of those given in this votuinc.”— 
C3WI*> fl/tivs. 

“ The bkKtk is very hanriy, and the author might have added that the separate tables 
of sines and tangents to every minute will make it useful for many other purposes, the 
genuine traverse tabitti existing all the Kiine." — theiueum. 

" The niprk forms a handsome pocket volume, and cannot fail, Horn its portability 
and mility, to be extensively patronised by the cngmeeriiig profession. —Af/nixig 
yoHTMeld, 

** We know of no better field-book of reference or collection of tables than that 
Mr. Haskoll }i.ns given.*' — Artizan. , 

“A series of tablea likely to be very useful to many civil engineers."— JVtu^s. 

“ A very useful book of tables fur eximditing field-work operations. . . . ITtf present 
edition has been much enlarged.”— .VA-Aiitn;’# Magazine. 

“ We strongly recommend this second edition of Mr. HaskoU’s * Field Book* to all 
cla-sscs of ^rveyors.”— Co//iVry Guardian. 

Railway Engineering, 

THE PRACTICAL RAILWAY ENGINEER. A concise 
Description of the Engineering and Mechanical Operations and 
Structures which arc combined in the Formation ol Railw'ays for 
Public Traffic ; embracing an Account of the Principal Works exe- 
cuted in the Construction of Railways ; with Facts, Figures, and 
Data, intended to a.s.sist theCivil Engineer in designing and executing 
the important details required. By G. Drysdale Dempsey, C.E. 
Fourth Edition, revised and greatly extended. With 71 double 

2 uarto Plates, 72 Wooiicuts, and Portrait of George Stephenson. 
)ne laige voL 4to., 2/. I2 j. 61/. cloth. 

i 

Harbours, 

THE DE.SIGN and CONSTRUCTION of HARBOURS. By 
Thomas Stevenson, F.R.S.E., M.I.C.E. Reprinted and en> 
Ihrged from the Article “ Harlwurs,” in ^ Eighth Edition of ** The 
Encyclopsedia Britannica.*’ With 10 rates and numerous Cuts. 
Svo^ lor. 6 d, doth 



WJRKS PUBLISHED BY LOCKWO<§D & CO. 13 


Hridge Construction in Masonry^ Timber^ and 
Iron. 

EXAMPLES ( 5 F BRIDGE AND VIADUCT CON.STRUC- 
TION OF MASONRY. TIMBER. AND IRON ; consisting of 
46 Plates from the Contract Drawings or Admeasurement of st^ct 
Works. By W. Davis Maskoi.l. C.E. Second Edition, with 
the addition of 554 Estimates, and the Practice of Setting out Works, 
illustrated with 6 pages of Diagrams. Imp. 4I0. price 2/. 12s, 6 d, 
lialf-morocco. 

One of the very few woiks extant descending to the level of ordinary routinCi xuid 
treating on the common every-day practice <*f tne railuTiy engineer. ... A work of 
the present nature by a man of Mr. Haskoll's experience, must prove invaluable to 
hundreds. The tables of estinuitcs appended to this edition will considerably enhance 
its value." — Engineeriug, 

*' We must express our toriial approbation of the work just issued by Mr. Haskoll. 

. . . . Resides examples ol the best and most economical forms of bridge construction, 
the author has compiled a series of estimates which cannot fail to be of service to the 
practical man. . . . The examples of bridges ate selected from those of the most notable 
construction on the diiTcrent lines of the kingdom, and their details may consequently 
be .safely followed. ”--^<i//r£»rtj^ News, • 

" A very valuable volume, and m.ay be added usefully to the library of every yo^pg 
engineer. '^'■’Builder. 

“An excellent .selection of examples, very carefully drawn to useful .scales of pro- 
portion. "—~A rtiaan. 

Mathematical and Drawing Instruments. 

A TREATISE ON THE PRINCIPAL MATHEMATICAL 
AND DRAWING IN.STUUMENTS cmjdoycd by the Enmneer. 
Architect, and Surveyor. By Frf.IjEmck \V. Simms. F.G.S., M. 
•Inst. C.K., Author of “Practical Tunnelling,” &c. &c. Third 
I'alition, with a Description of the Theodolite, together with Instruc- 
tions in Field Work, compiled for the use of Students on commenc- 
ing practice. With num^ousCuts. l2mo, price ft/, cloth. 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE AKCHE.S. By John Hart. Third EiUlion, with 
Plates. Imperial 8vo, price 8 j. clotli. 

*..* The small remaining stock of this work^ which has been un- 
obtainable for some time, has Just been purchased by LoCKWOOD & Co. 

Oblique Bridges. 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 
BRIDGES, with 13 large folding Plates, By Gvo. Watson 
Buck, M. Inst. C.E. Secf»nd Etiition, corrected by W. H. 
Barlow, M. Inst. C.E. Imperial 8vo, 12s, cloth. 

** The standard text-boede for all engineers regarding skew arches, is Mr. Buck’s 
treatise, and it urould be impossible to consult a hieUicr.''—KnfiHeer. 

A very complete trea^ on the subject, re-edited by Mr. Barlow, who has added 
to it a method of making Wue requisite calculatioos without the use of trigonometrical 
formulK.”— Bff^UIrr. 
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Rudimentary Works m Engineering, &c. 

WEALE’S SERIES OF RUDIMEINTARV WORKS Il5r 
ENGINEERING, ARCHITECTURE, MECHANICS, &c.&c. 
At prices varying from ts. to y. 

, following are include in tJlts exccUmt and cheap Series 

of Books {numberinf' upu*ards of 200 diffirent IVorks in almost tvery 
deparimettl of Science, Art, <SrY.)» o complete List of which may he 
had on application to Messrs. Lockwood & Co. 

STEAM ENGINE. By Dr. LARONKt. m. 

TUBULAR AND IRON GIRDER BRIDGES, including the Britannia and 
Conway Bridgeit. By G. D. 1 iKMt>.sRV. is. CJ. 

STEAM BOILERS, tlKir Construction and Management. By R. Armstrong. 
With Additions by R. Mali.k*!*. w. Cti. • 

RAI LWAY CONSTRUCTION. By Sir M. Stkphksson. A'tw EHUwh, «. 6</. 
STEAM AND LOCOMOTION, on the Principlu t>f connecting Science with Prac- 
tice. By J. Sewiat. 

THE LOCOMOTIVE K.XOINE. ByG. D. Dkmpsky. is. 6d. 
ILI.USTRATIONS TO THE ABOVE.® 4*0. 4^. 

SC'EAM ENGINE, Muthcmatical Theory of. By T. Bakrk. is. 

ENC.INKER’S GUIDE TO THE ROVAL AND MERCANTILE NAVIES. 

By n I'nictical Engigeer. Revised by D. V. McCakthv. js. 
LlGHTHOySES, their Construction and Illumination. By Ai.an Sf rvekson. y . 

CRANMS AND MACHINERY FOR RAISING HEAVY BODIES, the Art of 
Cunstfiicting. By J. Gi.ynn. is. 

CIVIL ENGINEERING. By H. Law and G. R. Bi rneli.. Nciv Editim, ss. 
DRAINING DISTRICTS AND LANDS. By G. D. Dkmishv. ix.6,/. ) The 
DRAINING AND SEWAGE OF TOWNS AND BUILDINGS. By f avoN. in.i, 
G. D. IJIKMI'.SKY. as, J 

WELL-SINKING, BORING, AND PUMP WORK. By J. G. Swindell; 
Revised ||y G. R. Burnell, tx. 

ROAD-MAKINC* AND AIAINTENANCE OF MACADAMISED ROADS. 
By Gkn. Sir J. llURrioVNU. is. (A. 

AGRICULTURAL ENGINEERINCr. BUILIHNC.S, MOTIVE POWERS, 
FIELD MACHINES, MACHINERY AND IMPLEMENTS. By G. H. 
Andrews, C.K. y, 

ECONOMY OF FUEL. By T. .S. Prideaux. ix. 6,1. 

EMBANKING Iw^NDS FROM THE SEA. By J. Wiggins, ax. 

WATER POWER, as applied to Mills, SiC. By J. (B.ynn. ax. 

A TREATISE ON GAS WORKS, AND THE PRACTICE OF MANUFAC- 
TURING AND DISTRIBUTING COAL GA.S. By S. Hughes, C.E. 3X. 
WATERWORKS FOR THE SUPPLY OF CITIES AND TOWNS. By S. 
Hughes, C.K. y . 

SUBTERRANEOUS SURVEYING, AND THE MAGNETIC VARIATION 
OF THE NEEDLE. By T. Frhwick, with Additions by T. Baker, ax. &/. 
CIVIL ENGINEERING OF NORTH AMERICA. By D. Steyensoh. y. 
HYDRAULIC ENGINEERING. By C. R. Burnblu y . 

RIVERS AND TORRENTS, with the Method of R^uLiting their Couiie and 
Channeh, Navigable Canal^ Ike., from the Italian of Paul Feisi. ax. 6rf. 

COMBUSTION OP COAL AND THE PREVENIiON OF SMOKE. By 
C WYtWiuaAiis,M.l.CE. 3*- 




WORKS PUBLISHED BY LOCKWOGf) & CO. 1$ 


ARCHITECTURE. 


Construction, 

THE SCIENCE of BUILDING : an Elementary Treatise on 
the Principles of Construction. Especially aclapteU to the (Re- 
quirements of Architectural Students. By K. WVNDUAM Takn, 
M.A., Architect. Illustrated with 47 Wood Engravings. Demy 
8vo. nrice Sx. 6</. cloth. pubiuhetu 

In this u*ark the Author has ftuiea^'oureti to introduce the 
Student of Architecture to a general outline of the seientifie subjects 
connected with his Profession^ an acquaintance with which can at 
f resent be only obtained by the perusal of a large number of rvorks by 
various authorities, lie has been careful in all cases to consult me 
writers who stand highest in their respective branches of knmoledgc ; 
and by avoiding the use of the higher mathematics^ as well as those 
topics which belong more especially to the engineering profession^ he 
has brought the various subjects 7 vithin the capacity of those whose 
mathematical attainments do t^t extend bey ond eletnentary geometry 
and algebra. 

Chambers' Civil Architecture, by GwilL 

A I'REATISK ON THE DECORATIVIf PART of CIVIL 
ARCHfrrXTURE. By. Sir William Chamber*, K.P.S., 
F.R.S., K.S. A., F. R.S.S. With Illustrations, Notes, and ly^^'xami- 
nation of (irecian Architecture, hyJosKMl ( IwiLT, F..S. A. wcw and 
Cheap Edition, revised and editc<l hy W. H. Leeds. With 65 
Plate.s, and Portrait of the Author. Royal 410, i/. ix. cloth. 

, A ne^o edition of this standard architectural 7 tfork {ivhich has 
already passed through Stveral hii'hfriccd issues), so cheap as to phue 
it within the reach if the humbler classes of students and practical 
men, and at the same time*so carefully edited and loell tOceeuted as to 
make it worthy of a place on the shelves ofTthe. moruoptUent, eanfwt 
fail to be received as a l»oon by the professional public. 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE ; being a 
Series of Designs for Villa Resiliences in various Styles. With 
Detailed S]x;cincations and Estimates. By C. WlCKES, Architect, 
Author of The .Spires and Towers of the Mediawal Churches of 
England,'’ &c. First Series, consisting of 30 Plates ; Second 
Series, 31 Plates. Complete in 1 vol., 4to, price 2/. lor. half 
morocco. Either Series separate, price il. js. each, half morocco. 

** The whole of the designs bear evidence of their being the work of axi artistic 
architect, and they will prove very valuaUe and suggestive to architects, students, and 
amateurs.” — Suitaiug AVtor. 

** Suburban builders, who are now so laiwly employed all rwnd the metropolis, 
may get a few valuable hinto by consulting hlr. Wickes** publication.”— /I rf yourtuU. 

** There is so much elegance and good taste manifested in these designs for villa 
residences, and so much practical knowledge is displayi^ in the aocumianyuig working 
plan^ that we have plcasuxe in recommenduig the work to the profession as well as to 
penous about to butkl”---]gewx<i/'/de tToAd. 




The, Young Architect's Book. 

HINTS TO YOUNG ARCHITECTS ; comprisine Advice to 
those who, while yet at school, are destined to the Profession ; to 
such as, having passed their pupilage, are about to travel ; and to 
those who, having completed t^ir education, are about to practise. 
By Georgic Wightwick, Architect, Author of “The Palace of 
Architecture,” &c. &c. Second Edition. With numerous Wood* 
cuts. Svo, 7^., extra cloth. 

Drawing for Builders and Students, 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By (tEoRr.K Pyne, Autlior of a “ Rudimentary Treatise on Per- 
spective for Beginners.” With 14 Plates, 410, 7r. 61/., boards. 
CoNTKNTS. — I. Practical Rules oir|.)rawing— Ouilincs. If. I)utt>— the rirecbn 
ami Roman Orders. 111. Pntetical Rnicii on Drawing— Pers|)ective. IV. Practical 
Rules on Light and Shade. V. Practical Rules on Colour, txc. tsicc. 

Vmtitatmu 

A TREATISE ON VENTlL/tTION, NATURAL .md ARTI- 
FICIAL. By Robert Ritchik, C.E., Author of “ Railways, 
their Ki.sc, Progress, and Construction,” &c. &c. With numcrou-s 
Plates and Wuodfcuts. Svo, Sjt. 6#/. cloth. 

” ThiH niuvtc'untinuc to Ih* for Miinc time the t«xt>buok upon one of the chief tlitli- 
cultick of Ainiostic architectural coiuitruction and of hucial hygienics.” — Lancet. 

Cottages, Villas, and Country Houses, 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, and 
COUNTRY HOUSES; Itcing the .Studies of several cmii}ent 
Arcltitects and Builders ; consisting of Pl.ins, Elevations, and Per- 
S{)cctive Views ; with approximate Estimates of the Cost of each. 
Ill 4to,«vith 67 plates, price 1/. i.r.,«cl()lh. 

Wealds Builders and Contractor's Price Book, 

THE BUILDER’S AND CONTRACTOR’S PRICE BOOK 
(Lgckwcioh & Cci.’s, formerly Wkai.e’s). Published Annually. 
Containing Prices for Work in all branches of thc BuikUng Trade, 
with Items numbered for easy reference, and an Appendix of 
Taldes, Notes, and Memoranda, arranged to afford detailed infor- 
mation, commonly required in prcfxiring E.stimatcs, &c. Originally 
Edited by the late Geo. K. Burnell, C.K., &c. i2mo, 4 ^., cloth. 

** A multitudinous variety of useful information for builders and contractors 

With its aid the prices for all work connected with the building trade may be esti- 
mated.” — BniUmg Xewe. 

” Carefully revised, admirably ananged, and clearly printed, it oflers at a glance a 
ready method of preparing an estimate or specification upon a Imis that is unquestion- 
able. A reliable book of reference in the event of a dispute between employer and 
employed. ” — E ngincer. 

Well done and reliable. It is the duty of a just critic to point out where any 
improvement can be made in any work, but Mr. Burnell has anticipated all objections 
in nis clearly-printed book. We therefore recommead it to all baches of uie pro- 
fession.”— Meekank. 
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NAVAL AR CHITEC TURE, &C? 

Skip-Building attd Steam Ships, 

SHIP BUILDING IN IRON AND WOOD. Bv Andrew 
Murray, M.I.C.E.,*Chief Engineer and ln^>ector of Mach Aery 
of H.M.’s Dockyard, Portsmouth; and STEAM SHIPS, by 
Robert Murray, C.E., Engineer SuiYcyor to the lioanl of 
Trade. Second Edition. In i vol., 4to, with 28 Plates and 
numerous Woodcuts, price 141. cloth. 

** Indispensable in the office of the naval architect, whether employing wood or 
iron." — Praciictil AJtckttHu's JtntmnL 

** Ought to be in the hands of every shipbuilder or slnpwright."--sS'«f«</<rr/ftff</ 
Herald, 

Naval Architeclure, 

RUDIMENTS OF NAVAL ARCHITECTURE. Compiled 
for the Use of Beginners. By James Peaki^ formerly of the 
School of Naval Architedlure, H.M. Dockyard, Portsmouth. 
Third Edition, with many Illustrations. l2mo, cloth limp, pricP3f. 

Principles of Ship Constrnclion,^ 

ELEMENTARY AND PRACTICAL PRINCIPLES of the 
CONSTRUCTION OF SHIPS for OCEAN ANDa^lVER 
SERVICE. By Hakox A. Sommerkkldt, Surveyor to the 
Royal N<jr\vcgian Navy. lamo, cloth limp, price is, 

V Atlas uk Fiktke.v Plates to the above. 410, price yr. Cti, 

Masthig, Rigging of Ships, &c. • 

RUDI.MENTARY TREATISE ON MASTINft, MA.ST- 
MAKING, and RIGGING OF SHIPS* By R<5bert Kipping, 
N.A. loth Edition, Illustrated. l2mo, cloth limp, price is, 6U, 

Sail-Making, 

ELEMENTARY TREATISE ON SAIL-MAKING ; with 
Draughting, and the Centre of Effort of the Sails. Also Weights 
and Sizes of Ropes, Masting, Rigging, and Sails of Steam Veii.scls, 
&c. By Robert Kipping, N.A. .Seventh IMition. W^ith 
numerous Woodcuts. i2mo, cloth limp, price zs, (id. 

Navigation, &c. 

RUDIMENTARY TREATISE ON NAVIGATION ; the 
Sailor’s Sea- Book. In Two Parts. Part I. —How to Keep the 
Log and Work it off, &c. Part II. — On Finding the 1.4ititudc 
and Longitude. By Tames Grrenwood, Esf^., B.A. Fifth 
Edition. With several Engravings and Illustrations <in colours) 
of the Flags of Maritime Nations. i2mo, derth limp, price 2s, 
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GratHhanis Iro^t Ship-Buildings enlarged. 

ON IRON SHIP BUILDING ; with Practical Examples and 
Details. Fifth Edition. Imp. 4to, boards, enjaiged from 24 to 40 
Plates (21 quire new), including the latest Examples. Together 
with separate Text, i2mo, clotl^imp, also considerably enlaiged, 
John Grantham, M. Inst. C.E., See . Price 2/. 2 s . complete. 

Description of Plates. 

X. Hollow and Bar Keels, Stem and 15^. Double Lever Punclung and Shearing 
Stem Pr>»ti. {Pie(;e>. Machine, arranged for cutting 

9. Side Frames, Fluorings, and Bilge Angle and T Iron, with Dividing 

3. Floorings Keel vms. Deck Tabic and Engine. 

Beani'., (iimwalcs, and Strinkfcrs. 16. Gaiforth’s Riveting Ma« 

4. Gunwales coHtiuuej^ X.owcr Decksi, chine, Drilling and Counter-Sinking 

and ( >rlap Hearns. Machine. 

4nr. (iiinw.'iics and Deck Beam Iron. i6a. Plate Planing Machine. 

5. Angle- Iron, T Iron, Z Iron, Bulb 17. xiiV for Healing PUtes and 

Iron, ns Rolled for Building. Angle-Iron : V.'iriciiis '1 (kiIs used in 

6 . Rivets, shown in scctiftn, natural siie : Riveting and Plating. 

Flu.sn and Joints, with 18. Gumvate ; Keel and Flooring ; Plan 

Single and Double Riveting. for Sheathing with Copper. 

7. PIntipg, three pI.*inH ; Bulkheads and t%r. Grantham s lmprove<! Plan of Sheath- 

- Mniim of Set'itring them. ing Iron Ships with Copper. 

8. *ron MasU, with Longitudinal and 19. Illustrations of the Magnetic Condi- 

Tmitsvcrsc Sections. lion of variou.s Iron Ships. 

«), .Sliding Keel, \yatcr Balhi-st, Moulding 20. GrayN Flouting Compass and Bin- 
the Frames in lron%hip Building, nacle, with Adjusting Magnets, &c. 

ia:velling Plates. 31. Corroded Iron Boh in Frame of 

xo. Longjfiuliiial Section, and Half- WiKulcn Ship ; Jointing Plates. 

brcaillh Deck Plan of I..arge Ve.sseis 22-4. 6'mi/ A'dx/erw— Longitudinal Sec- 
on a reduced Scale. tionsand llalf-brcadth Plan.s — Mid- 

if. Midshii) Sections of Three Vessels. ship Section, w'ith Details — Section 

13. Large vessel, showing Ilct.iiU — For* in Engine Room, and Paddle Boxes. 

F.Mti in .Section, and F.nd View, 33-6. Paddle Steam Vessel of Steel, 
with Stern I\»st, Clutches, itc. 37. Paddle Ves.sel of Steel. 

13. / Vxx<'/,showiiig DetaiLs — 3S-9. Proposed Pas.scnger Steamer. 

in Section, with End View, 30. /Vrx/rf«— Iron Screw Stc.'inicr. 

Stern Frame for Screw, and Rudder, jx. Midship Section of H.M. Steam 

14. iVilr/. showing Details— A/ m/- »FriBale, IFarrior. 

x4// .SV(7iViM,dialf lireaillh. 33. Mklship Section of H.M. Steam 

JS. Atat hiaes for Punching and Shearing Frigate, Hercules. 

Plates and Aiiglc-Tron, and for 33. Stem, Stern, and Rudder of H.M. 
Bending Plates ; Rivet Hearth. Steam Frigate, HclleropttOH. 

X5<i. Beam- Bending Machine, Indepen- 34. MidshipSectionof H.M. Troop Ship, 
dent Shearing, launching and Angle- Serti tis. 

Iron Machine. 3$. Iron Floating Dock. 

*' An enlarged edition of an eKiborately illustrated work.**— -AlMi4/rr, July 11, x868. 
*' This edition of Mr. Grantham's work has been enlarged and improved, both with 
respect to the text and the engravings being brought down to the present period . . 
The practical operations required in producing a shipare described and illustrated with 
care am.1 precision." — Mechanic's Magewne. July 17, 1868. 

*' A thoroughly practical work, and question of the many in relation to iron 
shipping which admit of diversity of opinion, or have various and conflicting personal 
interests attached to them, is treated with sober andimpartuil wisdom and good sense. 
. . . . As good a volume for the instruction of the pupil or student or iron luval 
architecture as can be found in any language .'* — Practical Mechanic's yetemal, 
August. 1868. 

** A veiy elaborate work. ... It fomu a most valuable addition to the history 
of iron shipbuilding, while its having been prepared by one who has made the subject 
his study for many years, and whose qualifications have been repeatedly recognised, 
wUt recommend it as one of practical utility to all interested in shipbuilding.**— if nsty 
smdNovf Cautte, July ix, x868. 
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CARPENTRY, TIMBER, &c. 


TredgoliTs Curpeniry, new & etilarged Edition. 

THE ELEMENT.\HY PRINCIPLES OF CARPENTRY : 
a Treatise on the Pressure and Equilibrium of Timl>er Framing, the 
Resistance of Tiinl>cr, and the Construction of Floors, Arches, 
Bridges, Roofs, Uniting Iron and Stone with Timber, &c. To which 
is added an Essay on the Nature and Pro})erties of Tiinixsr, including 
the Metlnxl of Seasoning, an<l the Causes and Prevention of Decay, 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlings of Timl>cr for diflereiit purposes, 
the Sjiecific Gravities of Materials, A:c. By Thomas TrkuguLD, 
C.E. Edited by Petkr Bari.ow, F.R.S. Fifth Edition, cor- 
rected and cnlan^. With 64 Plates (1 1 of which now first appear 
in this edition), Portrait of the Author, and several Woodcuts. In 
1 large vol., 4to, 2/. 2 j. extra cloth. [ 7 **^^ published, 

**A work whose niomitnental excellent must commend it wherever skilful car- 
pentry is cnnccrncd. The Author's prtiA'iples arc rather conhrmctl th.in impaired by 
time, and, as now presented, combine the surest Iwsc with the most intercstiii); dit^day 
of proKressive science. Thu additiumil plates are of grixit intrinsic value ," — liHilding 
A’Irtiw, Keb. 3S, 1870. 

* 'rrcdgold's Carpentry’ has ever held a high position, |^nd the issue of the fifth 
edition, in a still more improved and cnl.irt;cd f<»nn, will itivc satisfaction to a very 
laruc number 1»f artisans who desire to r.iisu themselves in their bii-Kness, and who 
seCK to do so hy disulayinf; a Krcater amount of kiiowledKC and intellicenuAhan their 
fellow-workmen. It is as complete a work as need lie desired, I'o nie superior 
workman the volume will prove inv.-ilu:ible ; it contains tre.tti.scs written in language 
which he will readily compreheii'L" — Feb, 13, 1870. 

Grandys Timber Tables, 

' THE TIMBER IMPORTER’S, TTMIMCR MERCHANT’S, 
and BUILDER’S STANDARD (JUIDE. By Richarh E. 
Gram»Y. Comprising :-^An Analysis of Deal Stanffanls, Home 
and Foreign, with comparative Values an)l TabuiUr Arrangements 
for Fixing Nett Landed Cost on Baltic anti North American Deals, 
including all intermediate Expenses, Freight, Insurance, J.)uty, &c. ; 
also Practical Methods and Examplthi for Reduction, embracing 
Solid, Lineal, Numerical and Siii^erficial Quantities, Prices, &c., 
&c. ; logctlicr with Co}>ious Information for the Retailer and 
Builder. i2mo, price 'js. (}J. cloth. 

** Everything it pretends to be : built up gradually, it lead* one from a forest to a 
trenail, and throws in, as a makeweight, a host of material concerning bricks, culunins, 
cisterns, &c.— all that the class to it appeals rec|uircs.”->/;«A'/uA Mechanic. 

" Hic only difficulty wx have is to what is kut in its pages. What we have tested 
of the contents, taken at random. Is invariably correct ." — Itlnetrated Huildet^t “Journal, 

Tables for Packing-Case Makers, 

PACKING-CA.SE TABLES ; .showing the number of Superficial 
Feet in Boxes or Packing-Cases, from six inches square and 
upwards. Compiled by William Richardsun, Accountant. 
Oblong 4to, doth, price 3i. (id, 

** Will save much labour and calcubtion to packtiig-aie auker* and those edio use 
packiiig‘Cases.">>C;riKm ** Invaluable labour-saving tables. "--/rvsMiMwifirr. 
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NicHblsotis Carpenters Guide. 

THE CARPENTER’S NEW GUIDE; or, BOOK of LINES 
for CARPENTERS ; comprising all the Elementary Principles 
essential for acquiring a knoivlalge of Caqientry. Founded on the 
•late Pei'ek Nicjiolson’s standanl work A new Edition, revised 
by Artjiur Ashimtel, F.S.A., together with Practical Rules on 
Drawing, by Geurue Pyne. With 74 Plates, 410, i/. is. cloth. 

Dowsing s Timber Mercha^tfs Companion. 

THE TIMBER MERCHANT’S AND BUILDER’S COM- 
I ’ANION ; containing New and Copious Tables of the Reduced 
W'eight and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, and the relative Price that each size 
bears per Lineal Foot to any given Price i>cr Peterslnirgh Standard 
Hundred ; the I’rice per CuIh: FcmiI of Sfpiare Timber tt) any given 
Price ixjr I/)ad of 50 Feet; the proportionate Value of Deals and 
Battens by the Standard, to S<juarc Timber by the Lfiad of 50 Feet ; 
the reatliest mode of ascertainiiig^hc I’rice of Scantling per Lineal 
Foot of any size, to any given Figure per Cube Foot. Also a 
variety of <Hher valuable information. By Wii.liam Dowsing, 
'Pimlicr Merchaik Second ICdition. Crown 8vo, 3^. cloth. 

** Kverythif^ in .is concise .ind clc.ir .is it r.in possibly be made. Tl»re can be no 
doubt th,iVG very timber merchant and builder oiiKht to pos.se^s it.liecause such pos.session 
wotdd, wtiktiM:. umiucstion.'ibly sive a very Rreat deal of time, and, moreover, ensure 
perfect atx'uracy in c,ilcu].itionH. 'riicrc is also another class l>esidcs these who ought 
to {Kishvss it : we mean all persons engaged in c.irrying wood, where it is requisite to 
asceruin its weight. Mr. Dowsing’s t.ihlcs provide an easy means of doing this. 
Indeed every person who has to do with wood ought to have it” — //«// Advertiser. 


MEC HANICS , &c. 

Mechanics Workshop Companion. 

THE OPERATIVE MECHANIC’S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN’S PRAC- 
TICAL ASSISTANT ; comprising a great variety of the most 
useful Rules in Medianical Science ; with numerous Tables of Prac- 
tical Data and Calculated Results, By W. Templeton, Author 
of “The Engineer's, Millwright’s, and Machinist's Practical As- 
sistant.” Ninth Edition, with the addition of Mechanical Tables 
for Operative Smith.s, Millwrights, Engineers, &c. ; together with 
several Useful and Practical Rules in Hydraulics and Hydrodv- 
namics, a variety of Experimental Results, and an Extensive Table 
of Powers and Roots. 11 Plates. i2mo, 5 j. bound. 

As a text-book of reference, in which mechanical and commercial demands are 
judidouUy met, Trmplrton's^mpamioh stands unrivalled. 

*’ Admirably adapted to the wanu of a very lar^ class. It has met with great 
succem in the engineering workshop, as we can tesufy ; and there are a g^t many 
men ndio, in a great measure, owe ihwriae in life to this Utde work.”— Airwiw 
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Engineers Assistant 

THE ENGINEER’S, MILLWRIGHTS, and MACHINISTS 
PRACTICAL ASSISTANT ; comprising a CoUeriion of Useful 
Tables, Rules, and Data. Compiled and Arranged, with Original 
Matter, by W. Tem^’LETOn, Author of “ The Operative Mechanic's 
Workshop Companion.” 4th Edition. iSmo, aj.bt/. cloth. 

” A perfect vade meatm for all who are practically engaged in mech;inicalpiirsuits. 
So much varied information compressed into hc» small a sjiace, and puhlished at a price 
which places it within the reach of the humblest mechanic, cannot fail to coinmanu the 
sale which it deserves. With the utmost cunftiiencc we stamp this ImmiIc with the appro* 
bation of the ' Mechanic's Magazine,' and having done so, commend it to the attention 
of our readers ." — SirehaHtes 

'Fo a practical engineer it must be of incalculable value.”— .Vf»r«/Vjr f/emld. 
“This work contains, in a connected .and convenient form, admirably arranged and 
lucidly explained, all the inforniation likely to be iinniediatcly and lastingly useful to 
those whose interests it is designed to subserve .”- anti iNtvMtor, 

“ Kver)' tiieclianic should become the p(Ki.sc.ssor of the volume, and a more suitable 
present to nn apprentice to any of the mcchaJiical trades could not j.M)ssibly be nude.'* 

— UHiUiihg yrtvs. 

Designings Measurings and Valuing, 

THE STUDENTS GUIDE to the PRACTICE of DESIGN. 
ING, MEASURING, andVALUINGA^jriKICERS’ WORKS; 
containing Directions for taking Dimensions, Abstracting the some, 
and bringing the Quantitic.s into Bill, with Table.? of Constants, 
and copious Menioramla for the Valuation of Lalwura^a Materials 
in the resixrctivc Trades of Bricklayer and Slater, Carpenter and 
Joiner, Sawyer, Stonemason, Pla.stcrcr, Smith and Ironmonger, 
Plumlier, Painter an<l Glarier, Pa|>erh.anger. With 43 Plates and 
. Woodcuts. The me.'i.suring, iS:c., edited by Edwaki* DOBSON, 
Architect and Surveyor. Second Edition, with the Additions on 
De.sign, by E. Lacy Gakbeit, Architect ; together with Tables 
for Sipiaring and Cubing. In one vol., 8vo, 91. extfa cloth. 

Superficial Measurement 

THE TRADESMAN’S GUIDE TO SUPERFICIAL MEA- 
SU REM ENT. Tables calculated from l to 200 inches in length, 
by 1 to loS inches in breadth. Particularly recommended to Archi- 
tects, Surveyors, Engineers, Timlier Merchants, Builders, Car- 
penters, Upholsterers, Coach Makers, Looking and Crown Glass 
Dealers, Painters, Stonemasons, &c. By jA.MES Hawkings.* 
P'cp. (id. cloth. 

Manufacture of Iron, 

IRON: its History, Properties, and Processes of Manufacture. 
By William Fairbairn, C.E„ LL.D., F.R.S., &c. With 
numerous Woodcuts. New Edition, revis^ and cnlatged. 8vo, 
price gs. cloth. 

** A udentUic work of the first class, whose chief merit lies in brin^g the more 
important facts connected with iron into a smalt compoM, and within the comprdien. 
sion and the means of all persons engaged in its m a nuf a ctu re, sale, or use.”— 

A/iVusiiw. 
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MATH EMATI CS, &c. 

Gregorys Practical Mathematics. 

ftfATHEMATICS for PRACTICAL AflEN ; being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part 1. 
Pure M\tiI£MAT1CS— comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Projierties of Curves. 
Part II. Mixeii Mathematics — comprising Mcciianics in general. 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials. With an Appendix of 
copious Logarithmic and other Tables, liy Olinthus Grec'.ory, 
LL.IX, K.R. A.S. Enlargetl by Hf.nrv Law, C.E. 4th Edition, 
carefully revised and correcteil by J. R, YoUNt;, formerly Profes- 
sor of Mathematics, Belfast College ; Author of “ A Course of 
Mathematics,” Ac. With 13 Plates. Medium 8vo, i/. is. cloth. 

As .a Htaiidanl work on mathematics it has lAt been excelled. "-‘A rfiznH. 

*' 'J’lMt cti>;incer or aitrhitect will here find ready to his h.'ind, rules for .solving: neviy 
every inalluMiiatical difficulty that may arise in his jtrnctice. As a incMlerate acquaint- 
once with arithmetic, nlechra, and elementary geometry is ahsohitcly ne(:e.s.sary to the 
proper nu<lerstand<ng of thetlnost iiscfiii porthms of this hc>(>k, the nuth(»r very wisely 
lias devoted the tint three chanters to those suhjeets, so that the most ignomnt may ^ 
enabled to master the whole ot the txxik, without aid from any other, fhe rules are in 
all cuMc.s cxplti^cd hy mctuis of examples, in which every step of the process is clearly 
Worked out."-— 

“ One of the most .scrvicc.ihlc books to the practical mechanics of the country. . . . 
The edition of 1847 was fortunately entrusted to the able bands of Mr. Law, who 
reyined it thoroughly, re-wrote many chapters, and addctl several sections to those 
which had tieeii rciulcrcd imperfect by advanced knowledge. On cxaimning the various 
and ninny improvementH which he intnxluced into the work, they seem almost like a 
new strurtiiru on an old plan, Tir rather like the restoration of an old ruin, not only to 
its former substuncc. but to an extent which inevts the larger rci{uircmciits of moiiem 
times. . . . .* In the edition just brought out, iBe work has again been revised by 
Professor Young. II« luis inodfmised the notation throughout, introduced a few 
paragrapliN litre and there, and corrected the iiuiiicrous typographical emus which 
nave escaped the eyes of tlic former Editor. The book is n«»w as complete as it is 

B " Ic to make it Wc liave carried our notice (»f this Ixiok to a greater 

_ than the s|>ace allowed us justified, but the experiments it contains arc so 
intwesttng, and the method of describing them so clear, that wc may lie excused from 
overstepping our limit. It is an instructive IxMik- for the student, and^ a 'J'ext- 
Iwok for him who having once mastered the xubjccu it treats of, needs occasionally to 
refresh his memory uptin Nt%os, 

The Metric System. 

A SERIES OF METRIC TABLES, in which the British 
Stantlard Measures and W'etghts are compared with those of the 
Metric System at present in use on the Continent. By C. H. 
l>owi.iNG, C. £. 8vo, lOf. 6<f. strongly bound. 

k *' Mr. Dowling's Tables, which are well put together, come just in time as a ready 
reckoner for the amversion of one system into the other.”— .dwwfram. 

Their accuracy has been certified by Professor .Airy, the Astronomer RoyaL”— 

Bmtdtr. 

** Resolutum R— That advantage will be derived from the recent publication of 
Metric Tables, by C B. B^Ung, C.E.”— F. BritUk Atwotiaiian. 
Bmtk. ^ 
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InwoocTs Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
CopyhoKI, orXeoiiehoId ; Annuitits, Advowsons, aiul for the 
Renewing of Leahies held under Cathedral Churches Clolle^s, or 
other comorate bo<yes; for Terms of Years certain, and for Lives ; 
also for Valuing Revcrsiotiary Instates, Deferred Annuitiesf Next 
Presentations, &c., together with Smart's Five Tables of Coni]H>und 
Interest, and an Extension of the same to lower and Intermediate 
Rates. By William Inwood, Architect. The i8th edition, with 
considerable additions, and new and wiliLible Tables of Logarithms 
for the more Difficult Computations of the Interest of Money, I)i.s- 
count. Annuities, &c., by M. FfeDOR Tuoman, of the Sociifld 
Crt\lit Mobilier of Paris. l2mo, 8x. cloth. 

** This eJition {the 1 8/A) differs in many important partuulars 
from former ones. The chanties consist^ first, in a more eonvenieut 
and systematic arrangemettt of theori^nal Tables^ and in the removal 
of certain numerical errors which a very careful reiision of the whole 
has enabled the present editor to discover ; and secondly, in the 
exttusion of practical utility conferred on the toork by the introduction 
of Tables mnv inserted for the first time. This ne^o and imjiortant 
matter is all so much actually added to iNWotn/s Tahlks ; nothing 
has been abstracted from the original colleetieft: so thatthost who have 
been huig in the habit of consulting LwvoDD for any special prof es* 
sional purpose zoill^ as heretofore^ find the information soi’}^ht still in 
its pages. 

“ Those intcrc.s|cd in the purchase and sale of estates, and in the adjustment of 
cotnpcusatvni c.ises, as well as in tr:uisacti(»n.>i in annuities, life insurances, &c., will 
ffiid the present edition of eminent wtr\\ccJ"^KngineeriHg. 

• More th.in half a century has elapsed since the first edition was puhlLshed, yet 
* Inwood's Tables’ still maintain a most enviable reput.’^iun ; and when it isconsider^ 
that the new issue, the Kiuhtcenth edition, has lieen enriched by large additional 
contributions by Mr. Ftfdor Thomnn, of the French Crddit Mobilier, wliosc carefully 
arranged tables of Uigarithin.s fot’’ the more dilhculL computations* of the interest of 
money, discount, siiinuitics, &c., cannot fail to be of 'the uimoiA utility, its value will 
be .-ipprcciated. The intr<xluction contains an admirable epitome of the principles of 
decimals, and an explanation of all that is necessary to render the elaborate taolcs in 
Uie hook of thorough utility to alt consulting it 'rhia new edition will certainly be 
referred to with quite as much confidence as its predecessors.”— Journal. 

Compound Interest and A nnuities. 

THEORY of COMPOUND INTEKE.ST and ANNUITIES ; 
with Tables of IvOgarithms for the more Difficult Computations of 
Interest, Discount, . Annuities, &c., in all their Applications and 
Uses for Mercantile and State Puqmses. With .in elaborate Intro* 
duction. . By FfeooR Thoman, of the SocicHe Credit Mobilier, 
Paris. i2mo, cloth, 5/. 

A very powerful work, and the Author has a very reouukable command of his 
viAheies.y-^Pro/t9sor A. tU Morgan. 

*' No banker, merchant, tradesman, or man of business, ought to be without Mr. 
Thoman's truly ‘ handy-book.’ *’—Ilevirw. 

** The author of this * handy-book * deserves oor thanks.*'— /wnramrr Canette. 

** We recommend it to the notice of actuaries and acoeuntanta.*'— ifl/AriiHnm. 
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SCIENCE AND ART. 


The Military Sciences. ^ 

^DE-MLMOIRE to the MILITARY. SCIENCES. Framed 
from Contributions of Officers and others connected with the dif- 
ferent .Services, Originally edited by a Committee of the Corps of 
Royal Kngincers. Second Edition, most carefully revised by an 
Officer of the Corp<, with many additions ; containing nearly 350 
Engmvings and many hundrc<l Woodcuts. 3 vols. royal 8vo, extra 
cloth boards, and lettered, price 4/. for. 

** A coinpcnditHt^ cncyclD|xedia of military knowledge, to which we are greatly \n~ 
debted."— /tn>irw. 

*'The inoHt comprehensive work of reference to the mifitary and collateral Ktcnccs. 
Among the list of contributors, some seventy-seven in number, will be foiiiid names of 
the highest distinction in the scrvice.s. . . . 'I'he work claims and possesses the great 
merit that by far the larger |K)rtion of its siibiects have been treated originally by the 
practical men who have been its contriltutors .^’ — Volunteer Service Gazette. 

Field Fortificatio7t. 

k TREATISE on FfKI.D FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY, MINING, and RECON- 
NOITRING. B/* Colonel I. S. Macaijlay, late Professor of 
Fortification in the Royal Military Academy, Woolwictl. Sixth 
Edit tot i, crown 8vo, cloth, with separate Atlas of 12 Plates, sewed, 
price lit* complete, [/Ctcefi/fy published. 

Dye- Wares and Colours. 

THE MANUAL of COLftURS and DYE-WARES: their* 
Pro|H:rlics, Applicn^iou.s, Valuation, Impurities, and Sophistica- 
tions. For the Use of Dyers, Printers, Dry Salters, Brokers, &c. 
By 1 . W.^Slatkr. Post 8vo, cloth. ' \Nearly Heady, 

The ei^jeet of this Manual is to furnish^ in brief space., an 
account of the chemical products and natural imres used in dyein^f 
printin^y and the accessory arts^ their properties^ their applications^ 
the means of ascertaining their respective values^ and of detecting the 
impurities xbhich may be Presettt, 

Electricity. 

A MANUAL of ELECTRICITY ; including Galvanism, Mag- 
nctisin, Diamagnetism, Electro- Dynamics, Magno- Electricity, and 
the Electric Telejp^ph. By Henry M. Noad, Ph.D., F.C.S., 
Lecturer on Chemist^ at St. George’s Hospital. Fourth Edition, 
entirely rewritten. Illustrated by 500 Woodcuts. 8vo, i/. 4s. cloth. 



The c<Mnmcndations already bestowed in the pages of the Lancet on the former 
editions of this work are more than ever merited by the present. The accounts given 
of electricity and galvanism are not only complete In a scientific sense, but, whicE is a 
rarer tlung, arc popular and interesting.**— 
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Text-Book of Electricity. 

THE STUDENT’S TEXT-BOOK OF ELECTRICITY: in- 
eluding Ma^etism, Voltaic Electricity, Electro* Magnetism, Dia* 
magnetism, Magneto-Electricity, Thermo-Electricity, and Electric 
Telegraphy. Being a Cond€n^ R^ume of the I'heory and Ap- 
plication of Electricftl Science, including its latent Practical^)cve- 
lopments, mrticularly as relating to Aerial and Submarine Tele- 
g^phy. By Hknry M. Noad, Ph.D., l^turcr on Chemistry at 
St. George’s Hospital. Post $vo, 400 Illustrations, 12^. 6(/. cloth. 

•** In carrying out the d^si^t of this work^ the author has ax*aUed 
himself both of the matter {in a con Jensed form) ami of the illustrations 
of his “ Manual of Electricity but the present volume will be found 
to eontain mueh additional and important information, {with many 
new illustrations), which has become available since the publication 
of his larger work, 

** We can recninmend Dr. Noad’s iMxik for clc.nr style, great range of suliject, a good 
index, and a plethora of woodcuts. Such collcctiuns as the present arc itidtspcnsaUe." 
—Attunaum. 

A most elaborate compilation of the farts of electrici^ and magnetism, and of the 
thc-riries which have Ijceii advance*! ctTtcerning them ." — Peputar Seienee krs'ieat, 

"Clear, cum|)endious, compact, well illustrated, and well printed, this i» aiP excel- 
lent nuinual." — Lancet. 

" We can strongly recommend the work, as an admiral^ Uuct book, to every student 
—beginner or advanced— of electricity." — F.UjcineerinjC^ ^ 

" The moUt ruinplotc manual on the subject of electricity to be met tfitli."— 

" Nothing of value luis been passed over, and ntuhing given but wha^^-ill lesid to a 
correct, and even an exact, knowledge of the prcbcnt .stale of electrical scienwe."— 
J/echanu's ,Va^a£ine. 

" Wc know of no book on electricity cont.ainiug so much information on experi- 
mental facts as this d<K-s, for the si/c of it, and no book of any site tlut cuoUius M 
. complete a range of facts.’*— Meckauic. 

Chemical Analysis. 

THE COMMERCIAft HANDBOOK of CHEhfTCAL ANA- 
LYSES ; or Practical Instniction.s fur Ae dctcnflination of the In- 
trinsic or Commercial Value of Substances usetl in Manufactures, 
in Trades, and in the Arts. By A, Normandy, Author of “ Prac- 
tical Introduction to Ro.se’s Chemistry,” and Editor of Rose’s 
“Treatise of Chemical Analysis.” Illustrated with Woodcuts. 
Second and cheaper Edition, post 8vo, 9^. cl«>th. 

** Wc recommend this hfwk to the careful perusal of every one : it may be truly 
affirmed to be of universal interest, and we strongly recommend it to our readers as 
guide, alike indispensable to the housewife as to the j^iarinaccutical practitioner.’*— 
Medical Times. 

** A volume of surpassing interest in which the Author describe.^ the character and 
properties of 400 di^rent articles of commerce, the substances by which they arc too 
frequently adulterated, and the means of their detertion."— dfisnV Journal. 

**'rhe very best work on the subject the English prew has yet produced.’*— 
ehanie's Magatine. 

Practical Philosophy. 

A .SYNOPSIS of PRACTICAL PHILOJiaPHY. By the Rev, 
John Carr, M.A., late Fellow of Trin. Coll., Cambridge. Second 
Edition. i8mo, 5/. cloth. 
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Scienc$ and A rL 

THE YEAR-BOOK of FACTS in SCIENCE and ART ; ex- 
hibiting the most important Improvements and Discoveries of the 
Past Year in Mechanics and the Useful Arts, Natural Philosophy, 
Electricity, Chemistry, Zoology find Botany, Geology and Mine- 
Meteorology and Astronomy. BV John Times, F.S.A., 
Author of “Curiosities of Science,” “Things not Generally 
Known,” &c. With Steel Portrait and Vignette. Fcap. 5 j. cloth. 

This work^ published annually ^ records the proceedings of the 
principal scientific societies^ and is indispensable to all who wish to 
tossess a faithful record of the latest novelties in science and the arts. 
The back Volumes, from i86i to 1869, each containing a Steel 
Portrait, and an extra Volume for 1862, with Photograph, may still 
be had, price each. 

** Penons whn winh for a cancisve annual sumniary of important scientific events will 
find their desire in the ‘Year Book of Paris.’ " — AihemnttH, 

" I'he Htaiidard work of its class. Mr. Timhs’s ‘ Yeiir Book ’ is always full of su/»gc«- 
tive and iuicrestina niatter, and is an excellent rCsHMC of the year's progress in the 
sciences and the arts.’*— ^ 

“ Ao«)rrctt exponent of scientific profpress .... a record of almling interest If 
anyone wishes to know what progress science h.is made, or what has been done in any 
branch of art during the p.'istyear, he ha.s only to turn to Mr. ‘rinibs’s pages, and 
is sure to oittain the required 'iMfurtn.'ition.”—^/r’t'/ioM/t‘’.f Magazine. 

*‘ An invaluable conipendium nf scientific progress fur which the public j(.re indebted 
to the untiring edergy i»f Mr. Timlwi.*’— 

There is'V ot a more useful or more interesting compiKition than the ' Yc.ar Book of 
Facts.’ . . . The discrimination with which Mr. i'imhs selects his facts, and the admi- 
rable niunner in which he condenses into a compamlivcly short space all the salient 
featttres of the inaitcrs which ha places on record, arc deserving of great praise."— 
Railway Anus. 

Science and Scripture. 

SClKNCr. ELUCIDATIVE OF SiCRTPTURE, AND NOT 
AN l AGONlSTlC 'R) IT ; being a Series of Essays on — i. 
Alleged Discrc^iancics ; 2, The Theory of the Geologists and 
Figure of (he Earth ; 3. The Mos.'iic Cosmogony ; 4. Miracles in 
general — Views of Hume and Powell ; 5. The Miracle of Joshua — 
Views of Dr. Colenso : The Supcmaturally Impossible ; 6. The 
Age ttf the Fixetl Stars— their Distances and Mas.ses. By Professor 
J. R. Young, Author of “A Course of Elementary Mathematics,” 
&c. &c. Fcap. 8vo, price 5J. cloth lettered. 

*' Professor Young** cscamination of the early verses of Getiesu, in connection with 
modern scientific hypolheiws, is excellent ." — Emgluh Churchman. 

*' Distinciiishcd by the true spirit of scientific inquiry, by great knowledge, by keen 
logical ability, and by a style pMuliarly clear, easy, and eneigetic.**— 

“ No one can rise from hs perusal without being impressed with a sense of the sin- 
gular weakness of modern scepticism.**— MagoMine. 

“ The author has di.splaycd considerable learning and critical acumen in combating 

the objections alluded to Ihc volume b one of considerable value, inas- 

much as it contains much sound thought, and is calculated to assist the reader to dis> 
criminate truth from error, at lea.st so far as a finite mind is able to separate them. 
The work, therefore, must be considered to be a valuable contributien to conu oversial 
theological literature.**— Cif/ Press, 
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Geology and Genesis Harmonised. 

THE TWIN RECORDS of CREATION; or, Geology and 
Genesis, their Perfect Harmony and Wonderful Concord. By 
GeorciK W. .Victor Lk Vaux. With numerous lllustmtions. 
Fcap. 8vo, price 5^. clotli. 

** We can recommend Mr. ^e Vaux .is an able and interesting guide to a 3opular 
appreciation of geological science.*’— iS/wAi.'Vt**. 

’’The author coniUnes an unbounded admiration of science with an unbounded 
admiration of the Written Record. The two iiiipiilscs are balanced 10 a nicety ; luid 
the consequence is, that difficulties, which to minds less evenly ixiised, would bo 
serious, find inmtedinte solutions of the happiest kinds ." — Londtm Rtvitw. 

** Mr. Le Vaux very feasibly reconciles the two records.*’— 

*' A most instructive and readable btKik. We welcome this volume as aiding in a 
most imiMirtniit dl-icussion, and commend it to those interested in the subject.’’ — 
Evangciktil Magazine. 

" Vigorously written, reverent in spirit, stored with instructive geological facts, and 
designed tu show that there is no discremney or inconsistency between the Word and 
the works of the Creator. I'he future of N ature, in connexion with the glorious destiny 
of man, is vividly conceived."— 

" A valuable contribution to the evidences of Revelation, and disjioscs very con* 
clusively of the arguments of those who would set God’s works against God’s Word. 
No real difficulty is shirked, and no st^histry is left unexpused.”— /‘iAc Rock. 

Wood- Carving, 

INSTRUCTIONS in WOOD CARVIW, for Amateurs; with 
Hint}# on Desi^fn. By A Lady. In emblematic vyrap|)cr, hand- 
somely printed, with Ten large Plates, price 2 s. (ai. 

"The h.'uidicntft of the wo^d-carver, so well as a lxK>k can impart it, may be leamt 
from ‘A Lady’s’ publication.’*— . 4 /Arv<pj»w. 

" A rc.il fractkal guide . It is very complete."— A i/cmry Churchman. 

" The direction, given are plain and easily undersUHni, and it forms a very good 
'introduction to tJic practical |Xirl of the carver’s art.’’— Me^hunk. 

" The writer of the little trc.itise before us dc.als vci^ plainly .ind practically with 

her subject T'hc illustrations arc admirably drawn, nearly all the patienis bring 

. remarkable for their graceful omimentation. We can confiueutip rccoounend the 
Look to amateur wood-carvers .’’ — Young Englithwoikem. 

Popular Work on Painting, 

PAINTING POPULARLY EXPLAINED; with Historical 
Sketches of the Progress of the Art. By T110MA.S John Guli.ick, 
Painter, and JOHN TlMBS, F.S.A. Second Edition, revised and 
enlarged. With Frontispiece and Vignette. In small 8vo, (is. cloth. 

This Work has been adopted as a Prize-book in the Schools 
01 Art at South Kensington. 

** A work that may be advantageously consulted. Much may be learned, even hy 
those who fancy they do not require to be tau^t, from the careful perusal of thtt 
unpretending but comprehensive treatise, journal. 

“ A valuable book, which supplies a want. It contains a large amount of origiiwt 
matter, agreeably conveyed, aiM will be found of value, as well by the young artist 
seeking informabon as by the general itader. We give a cordial wdeome to die botdi, 
and augur for it an incrensiug repuution.” — Buikter. 

" This volume is one that we can heartily recommend to all who are desirous of 
undentandiog what they admire in a good p a u i t i ng .’’— AVttu. 
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Dehmdttis Works on Illumination & A lp%abets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners : with a Rudimentaiy Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. Dela- 
I^OTTE. Small 4to, price 9 j. Elegantly ^ound, cloth antique. 

** A handy book, beautifully illustrated : the text of which is well written, and cal- 
culated to be useful. . . . The examples of ancient MSS. recommended to the student, 
which, with ntuch good sease, the author chooses from collections accessible to all, are 
Klectcd with judgment and knowledge, as well as taste.”— 

ORNAMENTAL ALPHABETS. ANCIENT and MEDIAEVAL ; 
from the Eighth Century, with Numerals ; including Gothic, 
Church -1 ext, large and sm.ill, German, Italian, Arabesque, Initials 
for Illumination, Monograms, Crosses, &c. &c., for the use of 
Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. &c. &c. Collected and engraved by F. Dei amotte, and 
printed in Colours. Royal 8vo, oblong, price 4J. cloth. 

** A well'known engraver and draughtsman has enrolled in this useful book the 
result of many ye:irs' study and research. Eor those who insert enamelled sentences 
round^ildcd cluiUces, who blaaion shop legends i»vcr shop-doors, who letter church 
walls wiUt pithy sentences from the Decalogue, this liuuk will be useful.” — Aihettaum. 

EXAMPLES OF MCKERN ALPHABETS, PLAIN ami ORNA- 
MENTAL ; including German, Old English, Saxon, kalic, Per- 
spcctiye, Greek, Hebrew, Court Ilaml, ICngrossing, Tuscan, 
Kibaiili, Gothic, Rustic, and Arabesque ; with several Original 
Designs, and an Analysis of the Roman and Ok! English Alpha- 
bets, large anti small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c. CoIIectctl and engraved by K I)Ki.A.MO'rrE, and' 
printctl in Colours. * Royal 8vo, oblong, price 4J. cloth. 

**To artists of^nll classes, but more especially to nrchitccLs and engravers, this yeiy^ 
handsome Ixiok will Iw invalual^e. There is compised in it every possible shape into* 
which the loiters of the alphalict and numerals on lie formed, and the talent which 
has been ex(iciulod in the conception of the various plain and omamcntal letters is 
wonderful. " — 


MEDIAEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATOkS. By F. DEUAMOTrK, Illuminator, Designer, and 
Engraver on Wood. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Brooks. Small 410, cloth gilt. 

** A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours uf the fuixni inKIrwoven and intertwined and mtermingled, sometimes 
with a sort of rainlmw arabesque. A poem emblaconed in these characters would be 
only comparable to one of those delicious love letters symboUxed in a bunch of Aoweis 
weU aelectcil and cleverly arranged.”— 4r««i. 

THE EMBROIDERER’S BOOK OF DESIGN; containing Initials, 
Emblems, Cyphers, Monc^oms, •Ornamental Borders, Ecclesias- 
tical Deuces, Mediteval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong royal Svo, 2 s, 6 //. in ornamental boards. 
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AGRICULTURE, &c. 


Youatt and Burris Complete Grazier. 

THE complete grazier. andFARMER’S and CATTLE- 
BREEDER’S ASSISTANT* A Compendium of Husbandry. 
By William YouatI-, Esq., V.S. nth Edition, enlargeu' by 
Robert Sco'it Burn, Author of “The Lessons of My Farm,” &c. 
One large 8vo volume, 784 pp. with 215 Illustrations. iL is, half-lxL 


CONTKNTS. 


Oh the Breeding, Bearing, Faitenime, 
and General Afanagrnu ni of'Xeat Cattle. 
— - 1 ntroductory View of tlie different Breedsi 
of Neat Cattle in Great Britain. -Com- 
rarative View of the different Breeds of 
Ne^t Cattle. — General O’wervations on 
Buying and Stacking a with Cattle. 
-—The Bull.— The Cow. — Treatment and 
Rearitig of Calves. — Feeding of Calves for 
Veal.-^ leers and Dr.TUght Oxen. —Graz- 
ing Cattle. “-Summer Soiling Cattle. — 
Winter Box and Stall feuding Cattle.— 
ArtificL-il Fotnl for C.-rnlc. — Prepuratiorf 
of Food.—S.ilu of Cattle. 

Oh the Ecouomr and A^fanagement a/ 
the /Jrtizy.— Milch Kinu, — Pasture and 
Other Footl liot calculutc<l for C'ows. as 
it regard.s thj^ir Milk. —.Situation and 
Buildinss prtipur for a Dairy, and the 
proper I>airy UtensiU, — Management of 
Milic and Cream, and the Making and 
Preservation of Butter.— Making and Pre- 
servation of Cheese. — Produce of a Dairy, 

On the Breeding, Fearing, arul Ma- 
nagement of Farm-horses. — introilnctory 
and .Compar.ativc View of the different 
Breeds of Farm- horses. - Breeding Horses, 
Cut Stallions and Mares.— Rearing and 
Tjrainins tif Cilts. — Age, (Qualifications, 
and Sale of Horse.s.— Maintenance .and 
Labour of Karm-horscR. — Coinparattvc 
Merita of I>raiight Gxen and Horses.- 
As.sc& and Mules. 

On the Breeding, Bearing, and Fat- 
tening Introductory and Com- 

S ratne View of the difTcrent Breeds. — 
crino, or Spanish Sheep. — Breeding and 


On the Diseases // Cattle.— Tiiwaat* 
Incident to Cattle— Diseases of Calves.— 

1 liseases of Horses.— Diseases of Sheep.— 
Disea.scs of I.ambs.— Diseaiscs Incident to 
Swine. -- Breeding .and Re.aring of Do- 
mestic FowU, Pigeons, &c.— Palmipedes, 
or Web-footed kinds. — Diseastes of Fowls. 

On Farm Offices and Implements a/ 
Hushamiry.—liixie Farm-house, the Farm- 

f urd, and its Offices. — Construction of 
*onds. — Farm Coit.igcs. — Farm Imjile- 
ments. — Steam Cultiv.tiion. — Sowing ftla- 
chincs, and .Manure Disiributors. — Steam 
Kngines, Thra.shing Machines. t%rn> 
dtessing Machines, Mills, Bruising Ma- 
chines. 

On the Cultogg and Management of 
Grass .Size and Shaiie of Fields. 

— Fences. — Pasture lauiff. — Meadow 
l..and.— Culture of Grass I^av^f. — Hay- 
making.— Stacking H.iy.— Impediments 
to the Sc^dhe and the Eradication of 
Weeds.— Paring and Burning.— Draining. 
Irrigation. — Waiting. 

(fn the Cultivation and Application 
of Grasses, Pulse, and Boots. — Natural 
Grasses usualbr cultivated. — Artificial 
Grasses or lireen Crops. — Grain and 
Pulse commonly rtiltivand for their 
Sced.s, for #hcir Slnw, or for Green 
Foi^e.— Vegetables best calculated for 
AnitiuU FimkI. — Q ualities and Compara- 
tive Value of some Grassek and Koou as 
Food for Cattle. 

On Manures in General, and their 
Afplicatian to Grass Vegeuble 

^lanurcs. — Animal M.'inures.— Fossil mmI 


Mani^emcnt of Sheep. — Treatment and , Mineral Manures.— Lirpiid or Fluid Ma- 
RearingorHouse-lam!jo,FcedingofShero, nures. — Composts.— Preservation of Ma- 

t.-i : cec-l- A 


Folding Sheep, Shearing of Sheep, &c. 

On the Breeding, Bearing, and Fat- 
temngo/Swine.-^ntsoAucxtyry and Com- 
....-.•T..!: v:.. c .1 A-.ee ..e 


nures.— Application of Manures —Flemish 
System of Manurine.— Fann Accounts, 

, . and Tables for Calculating I..al>ourby the 

Kirative View of the different Breeds of ; Acre, Rood, &c., and hy the Day, Week, 
Swine.— Breeding and Rearing of Pigs.— | Month, &c.— Monthly Calendar of Work 
Feeding and Fattening of Swine.— Curing | to be done throughout the Year.— Obser* 
Pork and Bacon. I vations on the Weather.— I kdkx. 


** The standard, and text-book, with the farmer and grazier."— Magasine. 
** A valuable repertory of intdiigence for all who make agriculture a pursuit, and 
especial^ for those who aim at km^iing pace with the improvemenu of the age."— 
Belts Messenger. 

** A treatise which will remain a standard work on the subject as long as Briioh 
Ugrieulturc endures."- d/ordr Lane Ex/ress, 
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Scott, ^Burns Introdtution to Farming. 

TIIK LESSONS of MY FARM : a Book for Amateur AgricuP 
tunsts, being an Intioduction to Farm Practice, in the Culture of 
Crops, the Feeding of Cattle, Management of the Dairy, Poultry, 
and Pigs, and in the Keeping of Farm- work Records. By Robert 
, Scott Btrv, Editor <'f “The Year-Book of Agricultural Facts,’* 
“The Complete Crazier,” and one of the Authors of “ Book of 
Farm Implements and Machines’* and “Book of Farm Buildings.” 
With numerous Illustrations. Fcp. 6 s, cloth. 

** A very iiscful litti*- liook, written in the lively style which will attract the amateur 
class to wh<im it is dedicated, and (ontains muen luuiid advice and accurate descrip- 
tion . I t/u nirttm 

*'Thci«- are miny hints in it which even old farmers need not be ashamed to 
accept ’* — Momtnf Herald 

A must I oinplete introduction to the whole round of farming praclice "—JnkH 

Balt. 

“ Never did tmolc excr* isc a more salul iry effect th-in ‘ Mj Karin of Four 4cres * 
htr Hum h.is followed suit in a very practical and pliasant little work.." Illustrated 
LondoH 

Tables for Land Vainers. 

THE LAND VALUER’S BEST ASSISTANT; l)eing T.-tblcs, 
on a very muu'i im[»rovc<l Pl.tn, for Calculating the Value of 
Est.*itef, To whu h arc adtlcd, T.ibles for reducing ^^cotch, Irish, 
and, Provincutl Customary Acres to Statute Measutc , also, Tables 
of Slpiarc Measure, and of the various Dimensions of an Acre m 
Perches and Vaids, by which the Contents of any Plot of tiround 
mnv lie ascertained without the expense of a regular Survty ; Mis- 
cellaneous Infoimatiun on English and Foieign Measuies, Siiecific 
Gravities Ac. By K. lluiisov. Civil 1 nginc'ei. New Ldition, 
with Additions ai 1 Corrections price 4s. stiungly bound. 

*' ITiis new jfvlition ini ludcs tables for asccrt-uning the value of leases for any term 
of >'(. Its aturfiir showing hy}s to liy «>ut pi Us oi ground of Leriiin n res in lorins, 
siliiare. ruuiid, \i T with valtuble nilcn fur asccrCuning the prolmble worth of >tandmg 
tiinlier to any amount , and is of m< alculaUc value to the country gciitlcmau and pro- 
tcwuunal man ’S — s 7eumal. 


The Laws of Mines and Mining Companies. 

A PRACTIC AL TREATISE on the LAW RELATING to 
MINES and MINING COMPANIES. By Whition Arun- 
UhLi., Attorncy-al-Law. Crown 8vo. 41. cloth. 


Auctioneers Assistant. 

THE APPRAISER S, AUCTIONEER’S HOUSE AGENT’S, 
and HOUSE BROKER’S POCKET ASSISTANT; for the 
Valuation, Purchase, and the Renewmg of Leases, Annuities, 
Reversions, and of Property generally ; Prices for Inventoneo, with 
a Guide to determine the VMue of the Interiors, Fittings, Furni- 
ture, &G. By John Wueellr, Valuer. 24010. dothboaido, 2x. 6d. 
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Tcxi-Book for Architects^ Engineers^ St€A)^ors^ 
Land Agents, Country Gentlemeti, &c, 

A GENERAIt TEXT-BOOK for ARCHITECTS, ENGI- 
NKKKS, SURVEYORS. SOLICITORS, AUCTIONEERS. 
LAND AGENTS, ajid STEWARDS, in all their scvcra^aml 
VtiriLMl I'rofcs'fionAl Occu)utions ; anti for the Assistance and 
Guidance of Country C«entien\cn and others cngagcil in the Trans- 
fer, Mann^'cmeiit, or Improvement of Landetl Property ; together 
with Examples of Villas and Countr>' 1 louses. By EdwakI) RyDK, 
Civil Engineer and Iwand Suiveyor. To which are added several 
('hnptcrs on Agriculture and Landed Pmpeity, by rrofcsst»r 
l)t»NAi.i>so\, Author of several works on Agriculture. With 
numerous Engravings, in one thick vol. 8vo, price l/. Us. cloth. 


CONTENTS. 


Arithmetic. 

Plank anu Solid Gbombtrv. 

Mknsu ration. 

Tricon "iMKTKV. 

Conic .Sections. 

Lanu Mkasl'kinc. 

Land Si'rvkvi.sc. 

Levklli.nc. 

Pl.OTTINt;. 

CoMfi'TAi io’iOK Areas. 

Coi*YiNc Mat**. 

Railway ScRvi-.viNr,. 

Colonial .St uvkyinc. 

HYnKACLfCS IN CONNECTION WITH 

Drainack, Srwkkack, and Water 
SUHI'LV. 


Timbkk Mbasdriks. 

Artificers’ Work. 

Valuation of Kstatbs. 

Valuation of Tillac.k and Tbnant 
Right. 

Valcaiion or Parishbs. 

ItCILDERS’ PkICK-S, 

Dilafiuations ani> Nuisancbs. 

Thk Law kbl^tinc toAffkaiskks and 
Aixtionkkrs, 

Landlord and Tbnant. 

Taulks ok Natural Sinbvand Co- 
sinks ; Fr»R Rrductnc Links into 
Krkt, &c. &c. • 

Stami* Laws. 

Examflbs or Villas. &c. 


7 b luhkh are added Fourteen Chapters 
ON LANDED rROrERTY* By Professor Donaldson. 

Chap. 1. — L.’indlonl .ind Tenant : ihcir Position and Connections. 

Ctiap. II.— Lcasc of L.im1, Cc«ndiiions and Restrictions; Choice of Tenant, 
and Assignation of the Deed. 

'Chap. in. - Cultivation of Land, and Roialion of Crops. 

Chap. IV. -Uuildings necessary on Cultivated Lands: Dwelling-houses, 
Fnnncries, and Cottages for lailioiircr.i. 

Chap. V.— I.nying out Kanns Roads, Fences, and Gates. 

Chap. VI. — PlanUitions, Young and Old Timlier. 

Chap. VII. — Meadows and Kmlxinkments, Beds of Rivers, Water Courses, 
and Flooded Grounds. 

Chap. VIII.— Land Draining, Opened and Covered ; Plan, Execution, and 
Anangcnient between Landlord and Tenant. 

Chap. IX. — Minerals, Working, and Value. 

Chap. X.— Expenses of an Esute. 

Chap. XL— Valuation of Landed Property ; of the Soil, of Houses, of Woods, 
of Minurals, of Manorial Rights, of Royalties, and of Fee 
Farm Rents. 

Chap. XIT.— T^nd Stewaid and Farm BailitT: Qoalidcatioos and Duties. 

Chap. XIII.— Manor BaitiflT, Woodrieve, Gardener, and GaadMcper: their 
Poeition and Duties. 

Chap. XIV.— Fixed Days of Audit : Half-yeariy Paynwili of Rents, Form of 
Notices, Receipts, and of CaA Books, General Bliqi of Es- 
tates, &c 
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‘‘ NihlEnglishman ought to be without this book'\ 

EVERY MAN’S OWN LAWYER; a Handy-Book of the Prin- 
ciples of Law and Equity. By A Barrister. 8th Edition, 
carefully revised, including a Suimnary of the New Bankruptcy 
Laws, the Fraudulent Dehtor8''Act, an Abridgment of the prin- 
cipal Statute I^ws of the last Session, Und the Reported Cases of 
the Courts of Law and f^juity. With Notes and References to the 
Authorities. l2mo, price w. %d, (saved at eveiy consultation), 
strongly bound. published, 

CompHsin/c Rif*hts and IVron^ of Individuals^ Mercantile and Com- 
merrM /./iw, Criminal J.aw^ Parish Jmw, County Court Law^ 
Came and Fishery ZawSf Poor Metis Lawsuits^ 


THE LAWS OK 


Bankruptcy. 

Bii.ls op Rxchanor. 
Cf)NT»ACT!l AND AoKRRMRNTS. 
Coi’VRIOHT. 

Dowkr and Divorck. 
EiLRCTIONH and Kr<«IST RATION. 
Insdrano. 

LmKL AND Slandrr. 


Moktcaor;. 

Sk rTI.KMKNTS. 

Stock Kxchan'GR pRAf.TicR. 
Tnadk Makks and Patents. 
Tnrsi‘ass, Ndisanch'., KIC. 
Transpkk ok Land, htc. 
W'akka.ntv. 

Wills and Agkbkmknts, btc. 


Also I.aw for 


I^Afidlord and 1 enant* 

Msfiter and Servant. 

Workmen 'and Aii^renttcoi. 
Heirs, PevUees, and Lci;atccs. 
Huslxiiul and Wife. 

Executing and Tniotecii. 
Ouardi.in and W.ird. 

Married Women and Infants. 
Partiicrs and Aicenis. 
lasndcr and Hfirrower. 
llcbtor and Creditor. .. 
Purchaser and Vendor. 
ComiKinie and A5.s«A:iations. 
Friendly Societies. 


(Dcr^ymen, Churchw.'irdens. 
Mcdic.il Practitioners, ,'vc. 
Hankers. 

Farmers. 

CcniMctors. 

SitH'k and Share Brokers 
Sportsmen and Gamekeepers. 
Farriers .tnd Horse-I>c.Tli;rs. 
Auctioneers, House-Agents. 
Innkcc{N:rs, i!ct. 

Pawnbrokers. 

Surveyors. 

^4ilw.iys and Carriers. 

&c. t&c. 


** So Emgtiskman ought to bo xvithout this book . . . any person perfectly unin- 
formed on l^al matters, who may rc<)uirc semnd inhirmation on unknown Law points, 
wilt, by reference to this book, acquire the nccesvsary information ; and thus nn ni.iny 
occasions save the expense and loss of time of a visit to a lawyer.”— Jan. 
a8, 1870. 

** It is a complete code of English Law, written in plain langimge which all can 
understand . . . should be in the hands of every business man, and all who wish to 
abolish lawyers' bill*."— Times, March 6, *870. 

" With the volume before us in futnd, a man may, in nine cases out of ten, decide 
hb own courae of action, icarn honur to proceed for redress of wrongs, or re<'overy of 
and save his peteket from the dreaded ccmsulutiun fees and the incalculable 
nHs of costs."— Crt'i/ Sers'ice Casette, May aj, j868 . 

We have found it highly mlisfactory as a work of authority and reference, and a 
handy-book of information. 'Ihcrc is abundance of cheap and safe law in this work 
for au who want it.**— -Eoch, May a6, 1868. 

“ A useful and concise epitome of the law, compiled with considerable cxn.”—Law 
MagoMime. 

** What it professes to be— a complete epitome of the laws of this country, thoroughly 
{nteiligible to non-professional ntaden. llie book is a handy one to nave in readi- 
pctt whion tome knotty point requires ready solution." — MTs Life. 
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RUDIMENTARY, riFIC, EDUCATIONAL 
AND CLASSICAL SERIES, 

or WORKS SVITAD 1 .K FOR 

Ewjinth'rn^ Architeetn, BttiltU'rs, Artisans, and Students 
nrneralhj, as u'cll as to those interested in TFor^»ii#i 
Lihraru's, Free Lihraries, Literary and Scientific Insti* 
tut ions, CuUi'iji's, Schools, Science (JlasHes, rfr., WFc. 
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THE ENTIRE SERIES IS mCELY ILLUSTRATED WHERE 
REQUISITE. 

{The Volumee coutnioed m thh Lht are hound in iimjp doth, except 
u here vthcrtci»e stated.) 


AQWCULTUR^. 

Iil>. CLAY LANDS AND LOAMY SOILS, by J. Donaldson. 1 a 
MO. SOILS, MANUKKS, AND CBOPS, by R. Scott Bum. 2s. 

^11. FARMING. AND FARMING ECONOMY. Historical and 
Practical, by R. Scott Burn. 3f. 

142. CATTLE. SHEEP, AND HORSES, by R. Scott Burn. 2s. W. 

146. MANAGEMENT OP THE DAIRY- PI GS-POULTRY, 
by R. Scott Bum. Wirb Notce on the Diseases of Stock. 2s. 
146. UTILISATION OF TOWN SHWAGE-IRRIGATION- 
RECLAMATION OF WASTE LAND, by R. Scott Bom. 
2s. 6d. 

No$. 140, 141, 142. 14fi. and 146 bound in 2 rots., cloth hoards, lit. 

177. CULTURE OF FRUIT TREES, by Du Brouil. 187 Wood 
cuts. 3s. (jd. 
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ARCHITECTURAL AND BUILDING WORKS. 


ARCHITECTURE AND BUILDING. 

16. ABOHITECIURE, Ordert of, bj W. H. Lee^. 1«. 6<f.) in i 

17^ StjlM of. T. T^botBmy. If. 6d. 

18. Principlee of Detign. bj B. L. Gorbott. 2f . 

JSb$. 16, 17. and 18 m 1 vol. cloth boardc^ 8f. fid, 

22. BUILDING, Uie Art of, by E. Dobton. If. 6d. 

23. BRICE AND TILB MAKING, by B. Dobfon. 8f. 

25. MASONRY AND STONB-OUTTING, bjr B. Dobson. Now 
Edition, with Appendix on the PreserTation of Stone. 2f. 6d. 

30. DRAINAGE AND SBWAGB OP TOWNS AND BUILD- 
INGS. G. D. Dempsey. 2f. 

B'itA A' 0 . 29 page 4), Drainage of DUiriete and Landr, 9e. 

35. BLASTING A QUARRYING OP STONE, Ac., by Field- 
Marshal Sir J. F. Burgoyne. If. dd. 

30. DICTIONARY OF TECHNIC^ TERMS ased by Architects. 
Builders, Engineers, Surveyors, Ao. New Edition, revised 
^ and enlarged by Robert Hunt, F.O.S. 5f. 

42. COTTAGE BUILDING, by C. B. Allen. New Edition. lf.6d 
41. FODNDATIOlfS &COKCRETE WORKS, bjrDolMgn. U.IU. 
45. UMBS, CEMIS<X8. MORTARS, Ac., b, Burndl. 1.. (M. 
67. WiBHINOARDVKNTIi:,ATION,b;O.TomIinMn,F.R.S. 3<. 
at**. DOOR LOCKS AND IRON SAFES, b; Tomlinwn. Si. «d. 
111. AROUES, PIERS, AND BUTTRESSES, by W. Bknd. l«.6d. 
1 10. ACOUSTICS OF PUBUO BUILDINQS, by T.B. Smith. li.Od. 

182. CARPENTRY’ AND JOnJERY, foundrf on Robison and 
Tn^gold. 3:1. 6d. » 

182*. ILLUSTRATIVE PLApB to the preceding. •Ito. C«. 

124. ROOFS FOR PUBLIC AND PRIVATE BUILDINGS, 

founded on Robison, Price, and Tredgold. If. 6d. 

124*. PLATES OP RECENT IRON ROOFS. 4to. [Saprintinff. 
127. ARCHITECTURAL MODELLING IN PAPER, Practical 
Instruotionf, by T. A. Riohardson, Architect. If. 6d. 

125, VITRUVIUS’S ARCHITECTURE, by J. GwiU, Platoa. 6f. 
130. GRECIAN ARCH ITEOTURB, Prindplcf of Beauty in, by 

the Earl of Aberdeen. If. 

Nos. 128 and ISO m 1 ro/. cloth hoards^ 7s. 

132. BRBCnON OF DWELLING-HOUSES, with Speoifioationa, 
Quantities of Materiida. fto., by 8. H. Brooks, 27 rates. 2f. 6d. 
156. QUANTITIES AND MEASUREMENTS, by Beaton. If. Gd, 
175. BUILDERS* AND CONTRACTORS* PRICE-BOOK. By 
Q. R. Burnell. 3i. Gd. 
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ARITHMETICAL AND MATHEMATICAL WORKS. S 


ARITHMETIC AND MATHEMATICS. 

32. MATHEMATICAL INSTRUMENTS, THEIR CONSTBUO- 
TION, USE, As., hj J. P. Hflathw. Oriffinil Editiou in 
1 Tol. I 0 . 0^. 

In wrdrriny the eAete^ be cer^nl to wy “ Original Edition," to 
distinguish it from the Enlarge Eiiition in 3 vols., odvtriiud 
OH page 4 as now rtadg, 

60. LAND AND ENGINEERINa SURVEYING, by T. Baker. 2s. 
61*. BEADY RECKONER for tlie AdmooBurcment and Valuation 
of Land, by A. Arman. 1«. 6d. 

76. GEOMETRY, DESCRIPTIVE, with aThoo^ of Shadows and 
Pcrapective, and a Doseription of the Principles and Praetioe 
of Isomotrical Projection, by J. F. Heather. 2«. 

83. COMMERCIAL BOOK-KEEPING, by James Haddon. Is. 

ARITIIMETIO, with numerous Examples, by J. R. Young. Is. Gd. 
84*. KEY TO THE ABOVP^ by J. R. Young. Is. 6d. 

86. EQUATIONAL ARITHMETIC: including Tables for ^he 
Calculation of Simple Interest, with Logantluns for Compound 
Interest, and Annuities, by W. Hipsley. Is. 

85*. SUPPLEMENT TO THE ABOVE, D* 

> fcfi and W* tn I 2*. 

86. ALGEBRA, by J. Hwldon. 2s. ; 

86*. KEY AND COMPANION to the abore, by J. R. Young. Is. U, 
88. THE ELEMENTS OF EUCLID, with Additional Propositions, 
and Essay on Logic, by H. Law. 2s. Od. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, by 

J. Hann. Entirely Now Edition, improYod and ro- written 
by J. R. Young. 2s. • 

91. PLANE TRIGONOMETRY, by J. Hann. Is. 

92. SPHERICAL TRIGONOMETRY, b^J. Hann. Is. 

91 and 93 m 1 tol,. 3s. 

93. MENSURATION, by T. Baker. Is. 6d, 

94. MATHEMATICAL TABLES, LOGARITHMS, with Tables of 

Natural Sines, Cosines, and Tangents, by H. Law, C.S. 2s. 6d. 

101. DIFFERENTIAL CALCULUS, hg W. 8. B. Woolhouse. Is. 
101*. WEIGHTS, MEASURES, AND MONEYS OF ALL 

NATIONS ; with the Principles which determine tho Rate of 
Exchange, by W. S. B. Woolhouse. Is. Od. 

102. INTEGRAL CALCULUS, RUDIMENTS, by H. Cox, RA. Is. 

103. INTEGRAL CALCULUS, Examples on, by J. Hann. Is. 

104. DIFFERENTIAL CALCULUS, Espies, ^ J. Haddon. Is. 

105. ALGEBRA, GEOMETRY, and TRIGONOMETRY, in Easy 

Mnemonical Lessons, by the Rer. T. P. Kirkman. Is. 6d. 
117. SUBTERRANEOUS SURVEYING, AND THE MAG- 
NEIIC VARIATION OF THE NEEDLE, by T. Fenwick, 
with Additions by T. Baker. 2s. 6d. 

7, STATIONERS’ HALL COURT, LUDGATB HILL. 
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CIVIL ENGIKEBBINQ WORKS. 


131. BSADT-BSCKONBB FOR MILLBBS, FABliRRS, AND 
MRBOHANTS, diowine the Value of any .Quantity of Corn, 
with the Aj^rozimate Viuues of liill-stones A Mill Work. 1«. 

13& RUDIMENTARY ARITHMETIC, hy J. Haddon, edited hr 
A. Annan, le. 6d. 

187* KEY TO THE ABOVE, by A. Arman, la. 6d. 

147. STEPPING STONE TO ARITHMETIC, by A. Arman, la. 

148. KEY TO THE ABOVE, by A. Arman, la. 

158. THE SLIDE RULE, AND HOW TO USB IT. With 
Slide Rule in a pocket of coTor. da. 

168. DBAWTKCl ANi) UEASUBINa INSTSUMllNTa In-' 
eluding — Inntruinonta employed in Geometrical and Mecha- 
nical Drawing, the Construction, Copying, and Mctisurement 
of Maps, Plans, &o., by J. F. Hsatiibb, M.A. la. 6d. 

ICa OPTICAL INSTRUMENTS^ more especially Telescopes, 
Microscopes, and Apparatus for producing copies of Maps 
and Plans by Photography, by J. F. Hkatuzh, m.A. la. 6<f. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 
Including — iftstrumonts Used for Determining thp Goome- 
tridlil Features of a portion of Ground, and in Astronomical 
V'bser rations, by J..F. Hsatiibb, M.A. la. 6d. 

The above three volumes form an enlargement of the Authvr^s 
original tcork, ** Mathematical Instrunmitsf' t/ie Tenth Edition 
of which {No, 32) is stilt on salSy price la. Qd, 

178. PRACTICAL PLANE GEOMETRY: Giving the Simplest 
Modes of CoAstruoting Figures contained in one Plane, by 
J. El Hbatiibb, M.A. 2a. 

178*. PROJECTION, 'Orthographic, Topographic, and Perspeotive : 
giving the various modes of Delineating Solid Forms by Con- 
structions on a Single Plane Surface, by J. F. Heathbr, M.A. 

The above two volumes, with the Author's work already in 
the Series, Descriptive Geometry** [see page 3), iei7/ form a 
eomplete JSUmentary Course of Mathematical Drawing, 


CIVIL ENQINEERINQ. 

13. CIVIL ENGINEERING, by H.Iaw and G. R. BomelL Fifth 
Edition, with Additions. 5a. 

98. DRAINAGE OF DISTRICTS AND LANDS,tyG.D.Demps^. 
Is. 64. 

IHM No, M (Sre page 9), Draimige and Sewage gf Jtnuns, 8a. 
PUBLISHED BY LOCKWOOD 4 CO., 




WORKS IN FINK ARTS, ETC. 6 

31. WBLL-SINKINa, BOBINa, AND PUMP WORK, bj J. O. 

Swindell, reriied by Q. R. Burnell. 1«. ' 

43. TUBULAR AND IRON OIRDSR BRIDGBS, induding the 
Britannia and Conway Bnidges, by G. D. Dempsey. Is. 6d. 

46. ROAD’MAKING AND MAINTENANCE OF MAOAIU* 

MISBD ROADS, by Field-Marshal Sir J. P. Burgoyne. Is. 6d 

47. LIGHTHOUSES, their construction and Illumination, by Alan 

Stevenson. 38. 

62. RAILWAY CONSTRUCTION, by Sir M. Stephenson. With 
Additions by E. Nugent, CJB. 2s. 6d. 

62«. RAILWAY CAPIT^ AND DIVIDENDS, with StaUstios of 
Working, by E. D. Cliattaway. Is. 

A’b. 6a and 63* ta 1 vol.t Si. 6d. 

BO*. EMBANKING LANDS FRQM THE SEA, by J. Wiggins. 2s. 
82»*. GAS WORKS, and the PRACTICE of MAI^PACTURING 
and DISTRIBUTING COAL GAS, by S. Hughes. 3s. 

84. WATER-WORKS FOR THE SUPPLY OF CITIBS AND 
TOWNS, by S. Hughes, ^.E. 4s. 

118. CIVIL ENGINEERING OF NORTH AMERICA, by p. 
Stevenson. 3s. 

120. HYDRAULIC ENGINEERING, by G. R BurneU. 3s. 

121. RIVERS AND TORRENTS, with the kMiod of Regulating 

thdr Course and Channels, Navigable Canals, &c.f from the 
Italian of Paul Fri.nt. 2s. Cd. 


EMIGRATION. 

154. GENERAL HINTS TO EMIGRANTS. 2s. 

157. EMIGRANT’S GUIDE TO NATAL, ^RJ. Mann, M.D. 2s. 
150. EMIGRANT’S GUIDE TO NEW •SOUTH WALKS, 
WESTERN AUSTRALIA, SOUTH AUSTRAUA, VIC- 
TORIA. AND QUEEN'SLAND, by James Bai 9 ).B.A. 2s. Cd. 
*60. EMIGRANT’S GUIDE TO TASMANU AND NEW ZEA- 
LAND, by James Baird, B.A. 2s. 


FINE ARTS. 

20. PERSPECriVB, by George Pyne. 2s. 

27. PAINTING; or, A GRAMMAR OF COLOURING, by G. 
Field. 2s. 

40. GLASS ETTAINING, by Dr. M. A. Gessert, with an Appendix 

on ^e Art of Enamel Painting, Ac. Is. 

41. PAINTING ON GLASS, from the Geiman of Fromberg. Is. 
69. MUSIC, Treatise on, by C. C. Spencer. 2s. 

71. THE ART OF PLAYING Tife PIANOFORTE, by O. C, 
Sponoer. Is. 

181. PAINTING (FINE ART), Gulliek and Timbs. 5f. 


7, STATIONERS’ HALL COURT, LUDGATE HILL. 





W0BK8 IN MEC1UHIC8, BTC. 


LEGAL TREATISES. . 

60. IiAW 09 OONIBAOIS FOB WOBES XND SEBVIOBS, 
toDtTidOibboiu. If.M.” 

I 9 r . IHB 00CNI9 COUBT OOIOE, t >7 a Barriater. U 6A 
lOS. IIBIBOFOLIS LOCAL HANAQBMBNT ACTS. If. 60. 
100». KBIBOBOLIS LOCAL MANAGBMBNI AMENDMENT 
ACT, 1861! : with Notes and Index. Is. 

JVot. 108 and 108" m 1 vo/., St. 6tf. 

109. NUISANCES BICMOVAL AND DISEASES PREVENTION 
AMENDMENT ACT. Is. 

110* BECENT LBQISLATIVE ACTS applying to Gontractorsj 
Merchants, and Tradesmen. Is. 

151. THE LAW OF FRIENDLY, PROVIDENT, BUILDINCT, 
• AND LOAN- SOCIETIES, by N. White. Is. 

163. THE LAW OP PATENTS FOB INVENTIONS, by P. W. 
Campin, Barrister. 2i. 


Mechanics a mechanical engineering. 

6. MECHANICS by Charles Tomlinson. Is. 6d. 

12. PNEUMATlCo, by Charles Tomlinson. Now Edition. Is. 6d. 

38. OBANES AND MACHINERY FOR RAISINO HEAVY 
^BODIES, tlie Art of Constructing, by J. Glynn. Is. 

^31 STEAM ENGINE, by Dr. Lardner. Is. 

59. STEAM BOILERS, their Construction and Management, by 
B. Armstrong. With Additions by R. Mallet. Is. Gel. 

63. AGBICUI/rUBAL ENGlNEERlNa, BUILDINGS, MOTIVE 
POWERS, , FIELD MACHINES, MACHINERY AND 
implements, by G. H. Andrews. C.E. 3s. 

. 67. CLOOKS. WATCHES, AND BELLS, by E. B. Denison. Now. 
Edititfn. [rreparhiff. 

77^ ECONOMY OF FUEL, by T. S. Pridoaux. Is. Gd. 

78. STEAM AND LOCOMOTION, by Sewell. [Jlepnniinff. 

78«. THE LOCOMOTIVE ENGINE, by G. D. Dempsey. U. Gd. 

79». ILLUSTRATIONS TO ABOVE. 4to. 4s. Gd. [Seprintin^. 

Sa MARINE ENGINES, AND STEAM VESSELS. AND THE 
SCREW, Robert Murray, C.E., Engineer Sury^or to the 
Bo&rd of Trade. With a Glossary of Technical Terms, and 
iheir equi yalen ta in Frenrii, German, and Spanish. 3s. 

82. WAIXB POWER, as applied to Mills, Ac., by J. Glynn. 25. 

97. STATICS AND DYNAMICS. byT.Baker. Now Edition. Is.&f. 

96. MECHANISM AND MACHINE TOOLS, by T. Baker; and 
TOOLS AND MACHINERY, by J. Nasmyth. 2s. 6d. 

119^. MI MOIB ON SWORDS, by Marey, translated by Maxwell. Is. 

114. MACHINBRY, Construction and Working, by C.D.AbeL ls.6<f. 

PUBLISHED BY LOCKWOOD A Co!] 





NAVIGATION AND NAUTICAL WOUKS. 


115. PLATES TO THE PRECEDING. 4to. 7s. 

125. COMBUSTION OF GOAL. AND THE PREVENTION OP 
SM OKE, by C. Wye Willieme. M,I.C.E. Zi, 

139. STEAM ]^GINE. Mathcvietioal Tboory of. T. Baker. Ifi. 

162. THE BBASSFOUNDER'S MANUAL, by W.Oraham. 2tJUt. 
.164. MODERN WORKSHOP PRACTICE. By J.O.Winton. Zs. 
165. IRON AND HEAT. Exhibiting the Principles oonoeriied In 
the Construction of Iron Beams. Pillars, and Bridge Girders, 
and the Action of Heat in the Smelting Furnace, by Jahpji 
Armour. C.E. Woodcuts. 2s. (m/. 

ICG. POWER IN MOTION : Horse Power. Motion. Toothed Wheel 
Gearing. Long and Short Driving Bands, Angular Forcos, 
by Jamra Abt40ur, C.E. With 73 Diagrams. 2s. 6d. 

•107. A TREATISE ON THE CONSTRUCTION OP IRON 
BRIDGES, GIRDERS, ROOFS, AND OTHER STRUC- 
TURES, F. Canipin. Numerous Woodcuts. 2s. 

171. THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING, by John Maxton, Instructor in En^inoeriog 
Drawing, Royal School fP Naval Architcctureand Marine Ei^- 
necririg, South Kensington. Platos and Diagrams. 3s. Zdf 

172. MINING TOOLS. For the Use of Mine Blanagcrs, Agents 

Mining Students, Ac., by Wimjam MgROAKS. Lecturer on 
Mming, Bristol School of Mines. ]2mo. 2s. Gd. 

172». ATLAS OF PLATES to the above, containing*200 ]|}lastra- 
tions. 4to. 4s. 

176. TREATISE ON THE METALLURGY OF IRON; oon- 
taining Outlines of the History of Iron -Manufacture, Methods 
of Assay, and Analysis of Iron Ores, Processes of Manufacture 
. of Iron and Steel,’ Ac., by II. Backhmah, F,G.8.. A.R.SJI!. 

Second Edition, revised and enlarged. ^Voodouts. 4s.6d. 
m COAL AND COAL MINING, by W. W. Smytb. Zs.Zd. 

,, - 

NAVIGATION AND SHIP*BUILDINQ, 

61. NAVAL ARCHITECTURE, by J. Peake. Ss. 

53». SHIPS FOR OCEAN AND RIVER SERVICE, Conetmofeioii 
of, by Captain H. A. Sommerfeldt. Is. 

53««. ATLAS OF 15 PLATES TO THE ABOVE. Drum for 
Practice. 4to. 7s. 6d. , 

54. MASTING. l^ST-MAKING, and RIGGING OF SHIPS, 

54». I^N fi^lEp-folLblNG, hy J. Grantham, Fifth Bditiom 
with Supplement. 4s. , - ai* 

64<Ht. ATLAS 5 f 40 PLATES to illustrate the preoediM. 4to. ^ 
66. NAVIQATIOIT; the SaiWi Sm Ba«A; HawtoXcap^lM 
and Work it ol^ Uw of Stonoj, Ac., J. Gwtnwood. 9n 

7, STATIOHEBS^ HALL COURT, LODOATB HIU. 
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SCIENTIFIC WORKS. 


83 sftiPS AND BOATS, Form of, by W. Bland. 1«. 6d. 

99. NAUTICAL ABTBONOMT AND NAVIGATION, by J. B. 
Young. 2f. 

100». NAVIGATION TABLES, for Use with tlio aboTo. la. 6d. 
lOS. SHIPS’ ANOHOBS for aU SERVICES, by G. CotaeU. la. 6d. 
149. SAILS AND SAIL-MAKING, by B. Kipping, N.A. 2a. fid. 
155. ENGINEER’S GUIDE TO THE ROYAL AND MER- 
CANTILE NAVIES. By a Practical Engineer. BoTised by 
D. P. McCarthy. 3a. 


PHYSICAL AND CHEMICAL SCIENCE. 

1. CHEMISTRY, by Prof. Fownes. With Appendix on Agri- 

cultural Chemistry. NevwEdition, with Inaex. la. 

2. NATURAL PHILOSOPHY, by Charles Tomlinson, la, Gd. 

4. MINERALOGY, hy A. Ramsay, Jun. 35. 

*7. ELECTRICITY, by Sir W. S. Harris, la. fid. 

7*. GALVANISM, ANIMAL ANE VOLTAIC ELECTRICITY. 
0 by Sir W. S. Harris, la. fid. 

8. MAGNETISM, by Sir W. S. Harris. New Edition, revised and 
enlarged by H. M. Noad, Th.D., F.B.S. With 105 woodcuts. 
3a. fid, *• 

11. UISTORY ASD PROailESS OP THE BLECTBlO TKLB- 
*j}RAPU, by Robert ijabino, C.B., F.8.A. 3.. 

72. RECENT AND FOSSIt, SHELLS (A Manual of thoMolluwa). 
by 8. P. Woodward. With Appendix by Ralph Tate, P.Q.S. 
fia.fid. ; in cloth boards, 7a. fid. Appendix separately, la. 
79»*. PHOTOGRAPHY, the Stereoscope, &c., from the French 
of D. Van Monoklioven, by W. H. Thornthwaite. la. fid. 

96. ASTRONOMY, by the Rev. R. Main. New* and Enlarged 
Edhion, with an Appendix on ** Spectrum Analysis.” la. fid. 
1.33. METALLURGY OF COPPER, by Dr. B. H. Lainbom. 2a. 

134. METALLURGY OF SILVER AND LEAD, by Lambom. 2a. 

135. ELECTRO-METALLURGY, by A. Watt. 2a. 

138. HANDBOOK OF THE TELEGRAPH, by B. Bond. New 
and Enlarged Edition. *la. 

143. EXPERIMENTAL ESSAYS— On the Motion of Camphor 
and Modem Theory of Dew, by C. Tomlinson, la. 

173. PHYSICAL GEOLOGY (partly based on Pordook’s « Rudi- 

ments of Geology”), by ^Iph Tate, A.L.S., Ac. 2a. 

174. HISTORICAL GEOLOGY (partly based on I\)rtlock’8 “ Rudi- 

ments of Geology ”}, by Ralph Tate, A.L.S., Ac. 2f. fid. 

178 and IW in i vol,, 4m. 6rf. 

183. ANIMAL PHYSICS, by Dr. Lordner. Part I.. 4a. 

184. Part II., 3a. 

Noa. ItA and 181 m 1 V(>^ cloth beards. Is. 6d. 
PUBLISHED BV LOCKWOOD A CO. 





EDTJCAIIOSAL WOBK8. 


— — V 

MISCELLANEOUS TREATISES. 

12. DOMESTIOTIBDICINB, by Dr. lUlph Gooding. 2s. 

112*. THB MANAGEMENi? OP HEAI^ll, hj James Baird. U, 
113. USB OF FIELD ABTILLEBY ON SBBTIOE, Taub^, 
translated by Lieiit.-Ool. H. H. Maxwell. U. 

150. LOGIC, PURE AND APPLIED, by S. H. Emmens. Is. 6d. 

152. PBAGTICAL HINTS FOB INVESTING MONEY; with 

an Explanation of the Mode of Trancacting Business on the 
Stock Exchange, by Francis Playford. Sworn Broker. Is. 

153. LOCKE ON THE CONDUCT OF THB HUMAN UNDER- 

STANDING. Selections from, by S. H. Emmens. 2s. 

, J-— * 

NEW SERIES OF EDIltiATIONAL WORKS. 

1. ENGLAND. History of. by W. D. Hamilton. 5«. ; cloth boards. 

6s. (Also in 5 parte, price Is. each.) 

5. GREECE, History of, by W. D. Hmniiton and E. LeTien. M.A. 
28. (id. ; cloth ^ards, 8s. 6d. 

7. ROME, History of. by E. Levien. 2s. 6d. ; cloth boards, 3s. 6d. 
9. CHRONOLOGY OF HISTORY, ART. LITERATURE, 
and Progress, from the Creation of the world to^tlio Con- 
clusion of the Franco-German War. The continuatipn ^ 
W. D. Hamilton, F.S.A. 8.t. cloth limp ; 8s. Or/, cloth Ubards. 

11. ENGLISH GRAMMAR, by Hyde Clarke, D.C.L. U. 

11*. HANDBOOK OP COMPARATIVE PHILOLOGY, by Hyde 
Clarke, D.C.L. Is, 

12, ENGLISH DICTIONARY, containing above 100,000 words^ 

by Hyde Clarke, D.C.L. 3s. 6d.; cloth |>oardfl. is. Gd. 

— , with Grammar. Cloth bds. 5«. Gd, 

14. GREEK GRAMMAR, by II. C. Hamilton. Is. • 

15. DICTIONARY; by H. R. HamUton. V81. 1. Greek- 

English. 24. 

17. Vol. 2. English— 'Greek. 24. 

• Complete in 1 voL is. ; cloth boards, 6s. 

, with Grammar. Cloth boards, 64. 

19. LATIN GRAMMAR, by T. Goodwin, M.A. Is. 

20. DICTIONARY, by T. Goodwin, M.A. VoL 1. Latin 

—English. 2s. 

22. Vol. 2. English— Latin. I4. Gd. 

' Complete, in 1 vol. 3s. Gd.; cloth boards, is.Gd, 

: ^ with Grammar. Cloth bde. 6s, Gd. 

24. FRENCH GRAMMAR, by G. L. Strauss. Is. 

25. FRENCH DICTIONARY; I7 Elwcs. V0I.I. Fr.— Eng. Is.GJ. 

26. Vol. 2. English — French. 2#. 

" ' ■ Complete in 1 toL 3s. ; cloth boards, 3s. Gd. 

■ , ■■ M ....I with Grammar. Cloth bds. 4s. Gd. 
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EDUCATIONAL WORKS. 


27.,1TALIAN GBAMMAB. hy A. Elwes. U. 

28. TRIGLOT DICTIONARY, by A. Elwes. VoL 1. 

Italian— Englifh— French. 2f. 

30. ■ ■ Vol. 2. Englieh — French — Italian. 2». 

33. I ■ Vol. 3. French — Italian— Englifh. 2s. 

.Complete in 1 toI. doth boards, 7«. 6d. 

, with Grammar. Cloth bds. 8r. Sd. 

M. SPANISH GRAMMAR, by A. Elwoe. U. 

;}5. ENGLISH AND ENGLISH— SPANISH DIC- 

TIONARY, by A. Elwes. As . ; cloth boards, bs. 

" — ' — ' M y with Grammar. Cloth boards, 6s. 

30. GERMAN GRAMMAR, by G. L. Strauss. Is. 

40. — — . READER, from best Authors. Is. 

41 ^ TRIGLOT DICllONARY.by N. E. S. A. Hamilton. 

Vol 1. English— German— French. Is. 

42. — Vol. 2. German— French— English. Is. 

43. --——Vol. 3. French — German— English. Is. 

■ ' Complete in 1 toI r3s. ; clotli boards, 4s. 

, with Ghrammar. Cloth boanls, 6s. 

44. HEBREW DICTIONARY, by Bresslau. Vol. 1. Heb.— Eng. 6s. 

, with Grammar. 7s. 

40. 1 — Vol. 2. English — Hebrew. 3s. 

—I CoE^ete, witli Grammar, in 2 vols. Cloth ‘boards, 12s. 

40*. V '- GkRAMMAR, by Dr. Bresslau. Is. 

47. FRENCH AND ENGLISH PHRASE BOOK. Is. 

48. COMPOSITION AND PUNCTUATION, by J. Brcnan. Is. 

49. DERIVATIVE SPELLING BOOK, by J. Rowhotlmm. ls.6d. 
60. DATES AND EVENTS, by Edgar H. Rand. Is. 

.61, ART OF EXTEMPORE SPEAKING. Hinis for the 
Pulpit, the Sbnate, and the Bar, by M. Bautain, Professor at 
thrt Sorbonne, Ac. 2s. (id. 

62. MINING AND .^JUARRYJNO, by ,1. H. Collins. Is. Crf. 
PLACES AND PACTS, by Rand. Is. 

TUB 

SCHOOl UANAGEBS’ SERIES OF BEADING BOOKS, 

t Adapted to the RequiretnetUs of the Kew Oode of 1871. 

Edited by the Rev. A. R. Grant, Hoetor of Hitcham, and Honorary 
Canon of Ely; formerly U.^I. Inspector of Schools. 
iRTROntCTORY <• d. I S. d. . S. d. 

Primkr 0 3 1 Skcond Standard 0 10 Focrtii Standard 1 2 
First Standard 0 GITiiird „ 1 0|Fipru „ 16 

A Sixth Standard in preparation. 

Lessons FRoi^TiiB Biblb. Part 1. Old Testament. Is. 

Lbssons fbox tub Bibi.b. Fart 2. New Testment, and Scripture 
Geography. Is. 2d. 

'B«rU /. and U, bound together ^ 2s. 

PUBUSHED BY LOCKWOOD A CO.. 



EDUCATIONAL AND CLASSICAL WORKS. 


U 


LATIN ANp OBEEK CLASSICS, 

WITH EXFLAKATOHY KOTK9 IK BKGLUll. 


LATIN SERIES. 

). A NSW LATIN BSLEOTUB^ witli VooftlmlArioi And 

Not€B, b; H. Young . Ij. 

2. CiESAB. Be Bello Qmllioo ; Notee bj H. Young . . 2i. 

3. COBNSLIUS NEPOS; Notee bjr n. Young . . . 1«. 

4. VIIIQIL. The Georgice, Bucolics, and Doubtful Poems; 

Notes by W. Bushton, M Jl., and H. Young , Is. €!d. 

6. VIBGIL. .£neid Notes by II. Young . . .2s. 

6. HORACE. Odes, Epodcs, and Carmen Ehculare, by II. 

Yoii^ig , Is. 6d. 

7. HORACE. Satires and Epistles, by W. B. Smith, M. A. 6d. 

8 . SAIjLUST. Catilin<^' and Jugurthino War; Notes by 

W. M. Donne, B.A : . Is. Sd. 

9. TERENCE. Andria and llcautontimorumenos; Notes by 

the Rcr. J. Daries, Mjl Is. Sd. 

10. TERENCE. Adelphi, Uecyra, and Fhoqpiio; Notes 1^ 

the Rot. J. Davies, M.A 2m. 

11. TERENCE. Eimuchus, by the Rev. J. pavios, M.A. Is. Od. 

A’cm. 9, to, fttul ]l%n 1 r<U, doth boards^ 6t» * 

12. CICERO. Oratio Pro Sexto Roscio Amcrino. Edited, 

with Notes, Ac., by J. Davies, M.A. ^^ow read^ . , Is. 

14. CICERO. De Amicitia, de Senectute, and Brutus Notes 

by the Rev. W. B. Smith, M.A 2s. 

16. LIYY. Books i., ii., by H. Young . . • . Is. 6d. 

16*. LTVY. Books iii., iv., v., 1^ H. Young . . . Is. 6d. 

17. LIVY. Books xxi., xxii., hy W, B. Smith, M.A. . Is. 6d. 

19. CATULLUS. TIBULLUS. OVID, and PROPERTIUS, 

Selections from, hj W. Bodham Donne . • . 2f. 

20. SUETONIUS and the later Latin Writers, Selections from, 

by W. Bodham Donne .2s. 

21. THE SATIRES OF JUVENAL, I7 T. H. S. EsoStt, H.A., 

of Queen*! College, Oxford . • • is. 6d. 


7, STATIONERS’ HALL COURT, LUDOAIB HILL. 
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GREEK SERIES. 

WITlI EXPLANATORY NOTES iN ENGLISH. 


U A NSW GllBBK DELECTUS, hy H. Young . . U. 

% XSNOPnON. Anftbuis, i., ii., iii., by H. Young . . U, 

8. XENOPHON. Anabuis, ir., t., tl, Tii., by H. Young . U. 
4. LUOIAN. Boleot Dialogues, by H. Young . . . li. 

0. HOMKR. niad, i. to pi., bj T. H. L. Leary, D.C.L. 1#. 6<f. 

6. HOMBR. Iliad, pii. to xii., by T. H. L. Lcar^, D.C.L. Is. 6d. 

7. HOMER. Iliad, xiii. to xvtii., by T.H. L. Leary, D.C.L. U Gd, 
R HOMER. Diad, xiz. to xxtv., fy T. H. L: Leary, D.C.L. Is. Gd, 
£ HOMER. Odyssey, i. to vi., by T. II. L. lieary, D.G.L. Is. 6i?. 

10. HOMER. Odigssoy, rii. to xii., by T. H. L. Leary, D.C.L. Is. Gd, 

11. HOMER. Odyssey, xiii. toxriii., by T. IT. L. Leary, D.C.L. Is. Gd, 

12. H%MER. Odyssey, xiz. to xxir. ; and llyiimB, by T. H. L. 

Leary, D.C.L 2s. 

18. PLATO. Apologia, Criio, and Phsedo, by J. Dayies, M.A. 2s. 
14. HERODOTUS, Books i.. ii., by T. II. L. Ixiary, 1).C.L. Is. Gd. 

16. HERODOTUS, ^ooks iii., iv., by T, IT. L. Leary, D.C.L. Is. Gd, 
18. HERODOTUS, Books v.,Ti.,vii.,l^T. n.L. Leary, D.C.L. la,Gd,. 

17. HBEODOTUS, iJSwk. viii., ix, and Index, by T. H. L. 

Leary, D.OJLi. Is. 6d. 

18. SOPHOCLES. Qildipus l^rannus, by II. Young . . Is. 

SO. SOPHOCLES. Antigone, by J. Milner, B.A. . .2s. 

28. EURIPIDES. Heouba and Medea, by W. B. Smith, M.A. Is, Gd. 
SB. EURIPIDES. Aloestis, by J. Milner. B.A. ... Is. 
80. J9SSCHYLUS. Promethena Yinotus, by J. Davies, M. A. . Is. 
88. .XSOQSYLUS. Soptem contra Thebai, by J. Davies, M.A. Is. 

40. ARISTOPHANES. Acharnonsee, by 0. S. D. Townaliend, 

M.A Is. 6d. 

41. THUCYDIDES. Poloponneeian War. Book i., by H. Young Is; 

42. XENOPHON. Panegyric on Ageailaus, by LI. F. W. Jewitt Is. 6i. 
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